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INTRODUCTION.

As defined in modern text-books, the Taleozoie family of Ostra-
coda, Beyrichiide, embraces a large and constantly growing assem-
blage of genera and species. The unwieldiness of the tvpical genus
Beyrichia became apparent some forty years ago, when T. Rupert
Jones, the well-known and highly conservative English authority.
and H. B. Holl first suggested the separation of the ¢ simplices ™ as a
distinet generic group under the name rimitia At a later date
these authors proposed the separvation of the less sharply defined
* Corrugatee ™ group, typified by Beyrichia wilckensiana, under the
name Alwdenics Tn the same paper they propose the genus
Bollia® and m the next succeeding number of that periodical two
other generic groups are distinguished as Strepula o and Plucentinlut

Working independently. Jones had also instituted the genus Aérk-
bya ¢ for a Permian species thought to have relations to the Bey-

@ Por previous articles of this series see Jour. Cincinnati Soc. Nat. ITist., NIX,
1900, pp. 179185, and roc, U, S, Nat, Mus, XXX, No. H46, 1906, pp. 149-164,
pl X1,

b Anu. and Mag. Nat, Iist. (3), NXVI, 1865, p. 415,

In 1856 (Ann. and Muag. Nat. Hist. (2), XVI, p. 85), Jones divided Bey-
richia, as then defined by him, into three groups, (1) “ simplices,” including the
forms subsequently referred to Primitia and allied genera; (2) * Corrugatie,”
with B. witehensivua ax the type of the group, and (33) ** Jugose,” including,
hesides B, Fladend, the type of the genus, also certain Orvdovician species subse-
quently referred to Tetradetle and Ctenobolbiva by Ulrich.

“Ann, and Mag, Nat. Ilist, (5), NXVII, pp. 347, 362,

a4 Tdem, p. 360.

¢ ldem, p. 403,

I Tdem, p. 407.

g Trans. Tyneside Nat, Field Club, IV, 1859, pp. 129, 134, 1306.
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richiida. Later, in their papers on Carboniferous and Permian Ostra-
coda, Jones and Kirkby. while maintaining that Beyrichio is the
genus under which the majority of the late Paleozoic species with
erooved or suleate valves should be placed. yet thought it necessary
to distinguish, first the two gronps Beyrichiclla and Beyrichiopsis®
and a few yvears later Synophe?  Finally, Jones separated the bino-
dose Primitize from the more simple types, as {7lrickia and the most
stinple. nousuleate types, as oA parchites?

Tn 1890 the sentor author of the present paper published the first
resilts of investigations begnn in the hope that they might end in a
complete revision of the American Palcozoic Ostracoda.  For vari-
ous reasons the realization of this hope has been greatly delaved, and
seems vet far in the future.  In the first place the etfort to proeure
meterial for study proved so overwhelmingly successful that the task
assumed proportions quite heyond expectations.  The ununsual difhi-
culty of the subject was recognized in the beginning. but with this
unsuspected expansion of the material its difticulties seemed to grow
areater and greater, while the mere deseription of the new and the
revision of the old species has itself hecome a formidable piece of
work. Another distressing obstacle was the necessity of finding some
more acenrate and satistactory vet cheap method of illustration than
had heen employed hitherto.  After long expertmentation the writers
believe they have finally solved the problem to the extent of offering
at least serviceable if not uniformly artistic representations of the
ohjects.  ITowever, these difliculties might all have been overcome long
hetfore this had not other more imperative duties consumed by far
the greater part of the time that has elapsed since 1890, With this
nnavoidable drawback even future progress on the monographical
treatment of the Paleozoie Ostracoda must necessarily continue to
be somewhat sporadie.

In the first of Ulrieh’s papers on Ostracoda ¢ six new genera of
Deyrichiida were proposed. Al of these. except Jonesclla, were
based on or include species previonsty referrved to either Beyrichia or
Primitia. Thus Tetradclla was proposed for the B. complicata
oroup, ('eratopsis for the horned but othervise similar group typitied
by 2. chambersi, Ctewobolbina tov the B ciliata group., Drepanella tor
a mostly undescribed section. but inetnding B, vichardsoni, and Lury-
cleiline ikewise for a largely undescribed group that was thought to

@ (Geol, Mag., 3d Dece., TIHL ISSG, pp. 434, 438,

b Carboniferous Ostracoda from lreland, Sci. Trans. Roy. Dublin Soc. (2),
VI, 1896, p. 190,

cQuart. Jowrn, Geol. Soe. London, NLVL, 1800, p. H45,

4 A, and Mag. Nat, Hist. (6), 111, 1889, p. 3S1

¢ New and Little Known Americiin Paleozoie Oxtracoda, Journ. Cineinnati Soe,
Nat. IHist,, NIX, 1890-01, pp. 104157, 173-211,
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include at least one or two of the broadly margined Primitice.  In a
later publication ? two other simple Bevrichian genera were intro-
duced. namely, Primitiella and [lalliella, both founded on groups of
species previously referred to Primitia.  In the same work two some-
what aberrant Primitian generva, /) dobella and Dicranella, were also
described.

Except Synaplhe, all of these twenty-one genera have turned out
te be reasonably natural generie groupings of the species previously.
and in most part since, referred to the Beyvrichiidee.  With the recent
mltiplication of species through the discovery of new forms. it
happens, as might be expected. that many of the species referred to
the new genera, in the perhaps pardonable wish to emphasize the im-
portance of the latter. now appear to belong to other not less well
defined groups whose diserimination scems equally essential in an
adequate classification of the wealth of specific forms now knowu.
Because of the small range of diagnostic characters furmished by the
shells, and more the inconstancy of these characters when a great
eoroup like Jones's Beyrichiidie is considered, it is impossible to formu-
lute a broad family definition without geing into undesirable detail.
In the classification of living Ostracoda the family eroups are hased
on anatomical modifications, the shells being scarcely considered.  Tn
fossil forms, obviously, the systematist 1s limited to modifications of
the carapace. While the palcontologist’s elassification is, therefore,
liable to grave misassociations. it should be remembered that the
results of his efforts may be the best obtainable with the eriteria
available to him.

After a considerable study of living Ostracoda, the writers have
been forced to the convietion that students of fossil species, especially
those found in Paleozoic rocks, can not expect much help i their
labors from even an extensive knowledge of living forms. The
Cypride, even, which family. perhaps on account of lack of ding-
nostic characters, is at present thought to range back in time to early
Ordoviclan, may yet be shown to be distinguishable from their pre-
sumed Paleozole vepresentatives. The Leperditindie and Beyrich-
iday, however, stand alone with no recognized elose aflinities to post-
Paleozoiec Ostracoda. These fossils, therefore. the paleontologist
must work out for himself and do the best he can with the material
at his command.

After the foregoing introductory remarks, some attempt to re-
define the existing classification of Paleozoic Ostracoda is necessary.
As the investigations are far from complete. the attempt mnst. to a
considerable extent, be preliminary to the final effort to be made in

T (Geol, and Nat., Ilist, Surv. Minnesota, Final Rept., 111, Pt, 2, 1804, pp.
620-693,



980 PROCEEDINGS OF TITE NATIONAL MUSEUM. VOL. XXXV.

the proposed monograph. While confessing its preliminary nature,
it should not be supposed that the results here presented arve founded
on studies of only a part of the species immediately concerned. On
the contrary, the anthors have taken into account not only every rec-
ognizably described or figured Beyrichian, but also a host of nnpub-
lished species. It a classification of any family or subfamily could
be made final without first, or at the same time, subjecting all related
families to a similar close investigation, the following might lay
claim to being so.  But as it is manifestly npossible to do this with-
out extending the field of study beyond the point attained, the present
contribution pretends to nothing better than a report of progress.

ORIENTATION OF THE VALVES.

The feature of the study of Paleozoic Ostracoda, about which the
Literature of the subject seems to show greatest variability and un-
certainty among authors, is the determination of which of the two
ends of the carapace and valves is the antervior.  The rule most gen-
crally applied is to call the thicker end posterior. The present
writers are agreed with this as a general principle or rnle, but not
as - law.  Close comparisons, and especially exact analyses of the
lobes of Beyrichian forms. showed so many exceptions to the rule
that it seemed necessary to seek other and 1f possible morve reliable
criteria.  The position and trend of the median furrow was the first
feature to be investigated. Next the lobes were compared, and
finally the outline of the valves. It was found that all three of
these features atford more reliable evidence than does the relative
thickness of the ends.  With the application of these several criteria
certainty and uniformity in orientation is attained. which, for pur-
poses of deseription and comparison, is. after all, the chief essential:
but there are no positive means, and perhaps never will be, of deter-
mining that the end of the fossil shell here called posterior did not
really lodge the cephalic organs of the living animal.  Still the pro-
priety of the orientation adopted is supported by plansibility based
on facts, the bearing of which seems incontrovertible if not wholly
decisive.

The principal line of evidence on which the orientation of the
alves of Beyrichia and allied ostracods 1s based 1s derived from the
position of the eye tuberele and the outline of the valves of
Leperditiidae, That the small tubercle referred to was really con-
nected with the visual organs of the animal of Leperditia is univer-
sally accepted by paleontologists.  Tlence we ave justified in assum-
ing that its location marks the antertor end of the carapace. Start-
g with this accepted fact, we note (1) that the eye-bearing end of
the valve is almost always narrower than is the other end: (2) that
the outline of the valves exhibits a backward swing so that a rec-
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tangular line drawn from the middle of the straight cardinal edge
divides the area of the valve into two more or less unequal parts of
which the postertor is the longer and usnally the greater. In other
words, the valve 1s more or less obligne and its outline suggests u
parallelogram rather than an obloug.  Now, in by far the majority
of Primitiide and Beyrichiida, the narrower and, rather less gen
erally, the thinner half of the carapace is determined to be anterior
also by the retral swing of the outline and the comparative analvsis
of the nodes, lobes, and furrows.

The retral (parallelogram) swing of the outline is perhaps the
most persistent of the eriteria, being applicable in even those cases
(certain Leperditellidee) in which the valves are without nodes, their
surface uniformly convex, and the ends nearly or quite equal in height.
In many of the true Beyrichiwe the resulting obliquity of outline and
inequality of the ends are both very inconspicnous (as. for instance.
B. kochii, B. maccoyiana. B. salteriana). and in this genus it is often
necessary in deciding which is the right and which the left valve to
rely almost entirely on the correlation of the lobes. The data for
this correlation are furnished by species like Beyrichia clarata, in
which the * swing ™ and the difference in height of the two ends is
suflicient 1o leave no doubt ax to which is the anterior. A study of

such a species shows that the median lobe 1z united below with the
Jlarger anterior lobe by means of a low and thin isthmus, and that the
posterior lobe, it its ventral extremity extends forward at all, passes
beneath this isthmus. It is observed further that the median lobe is
located nearver the posterior than the anterior lobe; in other words,
' that the anterior furrow is almost without exception the wider of the
two. Now, bearing these facts in mind, the anterior lobe is recog-
nized at once as the one that 1s connected below with the median
lobe.  When this ventral union of the anterior and median lobes is
obsolete, as in B. tuberculate and its immediate allies, the posterior
lobe is usually recognized by the location of the median fobe whieh,
as sald, is commonly placed more or less distinetly behind the center
of the valve. When this and all other tests seem indecisive, as they
may rarvely be in a species like 2. bronni Reuter, then it is still pos-
sible to orient the valves by comparing minor nodes and furrows on
the lobes with similar markings on less diflicult species.
- Additional evidence tending to show that the eriteria relied on by
‘Lhe writers in orieuting the valves of Beyrichiida is furnished by the
Chazy ostracod erroneously referrved to Leyrichiv by Jones nnder the
wame B. clavigera. This species, thongh strikingly like a Beyrichia
n having a median node within the bend of a strongly curved, low
sidge. seems yet to belong to the Leperditiida. Tt has an eye tubercle
wmd agrees in all other respects, save the curved ridge. with species of
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Isockiling. and the ridge even is represented i =ubdued form in 7. sub-
nodosa.  The significant fact i this conuection is that in this. we
might alimost say prophetic species, the above discussed criteria by

F165. 1-10.—1. LEFT SIDE OF ENTIRE SPECINMEN X 2 OF LEPERDITIA FABULITES (CONRAD).
ANTERIOR END INDICATED BY THE SMALL “ O0CULAR ' TUBERCLE, ITS LESSER NEIGUT,
AND BACKWARD SWING OF VALVE. 2, LEFT VALVE OF 1SOocHILINA ¥ sUBNobusa ULRICH,

X 3, A NEARLY EQUAL FORM. ANTERIOR SIDE INDICATED BY OCULAR AND OTHER 'TUBER-

CLES, THAT WHEN PRESENT ARE ALWAYS IN FRONT IIALF OF VALVES. 3. RIGHT VALVE

OF ISOCIIILINAY CLAVIGERA (DBEYRICHIA CLAVIGERA JONES) X 10, SHOWING THE OCU-

LAR TUBERCLE AND MUSCLE SPOT OF LEPERDITIIDE, THUS DETERMINING WIHICH 1S THE

ANTERIOR SIDE AND INCIDENTALLY AFFORDING A GOOD EXAMPLE OF RETRAL SWING. OR-

DOVICIAN (CITAZY SIIALE), NEAR OTTAWA, (CANaDpa. 4. LEFT VALYE OF DEYRICITIA TU-

BERCULATA (KLEDEN) X 5 (AFTER REUTER). ANTERIOR SIDE RECOGNIZED BY ITS INFE-

RIOR HEIGHT, SLIGIIT RETRAL SWING, AND BY CORRELATION OF NODES OF VALVE. J. RIGHT

VALVE OF DBEYRICHIA CLAVATA KOLMODIN (AFTER KIESOW). ORIENTATION DETERMINED

BY SAME CRITERIA AS IN FIGURE 4. 6. LEFT VALVE OF CTENOBOLBINA ALATA ULRICH,

A 18 (arTER ULRICH). ANTERIOR END RECOGNIZED BY ITS TAPER AND BY TIIE RETRAL

SWING OF TIIE OUTLINE, 7. LEFT VALVE oF CTENOBOLBINA CILIATA (EMMoNs), X 1S

(AFTER ULRICII). ORIENTATION DETERMINED BY COMPARISON OF LOBES WITH THOSE OF

€', ALATA, IN WIHICIT TIIE ANTERIOR END IS NARROWER AND TIIE RETRAL SWING MORE PRO-

NOUNCED, S, BEYRICHIA (STEUSLOFFIA) LINNARSSONI (KRAUSE). RIGHT VALVE, X 15

(AFTER REUTER). ORIENTED BY COMPARISON OF LOBES WITH THOSE OF DEYRICITIA CLA-

VATA AND Do TI'BERCULATA. 9. DEYRICIIIA SALTERIANA Jo X 10 (AFTER REUTER).

THE ENDS BEING ALMOST EXACTLY EQUAL IN THI1S SPECIES THE ORIENTATION OF ITS

VALVES IS I'OSSIBLE ONLY BY COMPARISON OF I1TS LORES WITH THOSE OF OTHER BEY-

RICIILE, LIKE D, cLAVATA. 'IN TIIESE, OTHER CORROBORATIVE CRITERIA ARE AVAILABLE,

CI1 AS THE TAPER OF THE VALVES ANTERIORLY AND THE RETRAL SWING OF THE OUT-

LINE. ACCORDINGLY THE FIGURE REPRESENTS A RIGHT VALVE. 140, DIFFERENT VIEWS OF

VALVE OF DEYRICIIIA TI'BERCULATA-BUCIIIANA REUTER, X 6 (AFTER REUTER).

SXAMPLE FIGURED POSSESSES THE VENTEAL 1POUCH, WHICH FEATURE REUTER AND

OTHER WRITERS REGARD AS DISTINGUISITING THE FEMALE IN DEYRICIIIA AND ALLIED

GENERA.  TIHE POUCH IS LOCATED INVARIABLY ON TIIE LOWER PART OF THE POSTERIOR

LOBE.

which the right valve is distingnizhed from the left is cupported by
the evidence of the eve-tubercle,




X0, 1646. REVISION OF BEYRICHIID E—ULRICH AND BASSLER. 983

Finally. the posterior location of the peculiar ventral pouch that
Reuter and others have interpreted, we believe correctly. as ovarian
inflations, is wholly in accord with the other criteria.

BEYRICHIA OF AUTHORS.

The genus Beyrickia was founded by McCoy n 1846.2  Iis ** rongh
sketeh ™ of the valves of the Irish species that first convinced McCoy
that these fossils were bivalved crustacea and not trilobites gives a
crude idea of the common Silurian form subsequently identified by
Jones and others with B. Lladeni McCoy. s McCoyv ranks “Lattus
tuberculatus ™ of Kleden as a synonym of his Beyrichiv Iadend, and
as the two forms arve distinguishable speeles, it is difficult to decide
which of the two should rank as the genotype.  IHowever, as they are
unquestionably congeneric. the point is of little consequence.

Subsequent authors have referved a considerable variety of Ostra-
coda to the genus.  In fact. for many yvears it served as the temporary
lodging place for nearlty all of the Paleozoic speeies with furrowed or
ridged valves,  As noted above. a
large part of these has been re-
moved and distributed among other
genera. but at the present writing 1o
less thau 150 speeies and varieties
are  still  credited  to  Deyrichia.
Many of these remaining speeies are
not strictly congenerie with the type LT eiAL
and lence will be removed, ('llieﬂ_\' NKETCHES oFf BEYRICHIA KLDENT.
to new genera and to the long mis-
nnderstood Alwdenia, the other more obvious departures from the
generie type having been already mostly weeded out through the
efforts of Jones, Holl, Kirkby, Irause, and Ulrich.

The genus Alwdeniu constitutes a close ally of the tyvpical Bey-
richize.  The practical diserimination of the two groups, in certain
cases at least, suggests that the boundary is artificial and probably
results in occasional unnatural associations. Dut it is impossible to
wholly escape this condition in any classification that is not too in-
volved to be practical. Therefore, since the distinetive characters
relied on in separating the two groups operate. as a rule, in apparent
accord with genetic lines, Alwdenia is accepted, with some justifiable
modifications of the original diagnosis, as a useful designation. The
comparatively few species about which there is doubt ave provision-
ally left with Beyrichia.

Accepting Beyrichiv laedeni and B. tuberculata as the types of the
genus, and bearing in mind the ground to be occupied by the revised
Nlwdeniu, the vestricted genus Beyriclic may be defined as follows:

¢ Syn. Sil. Foss. Ireland, p. 57,
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Genus BEYRICHIA McCoy, emended.
Deyrichia McCoy, Synop. Sil. Foss, Ireland, 1846, p. 57.
Deyrichia DeLL and Forpes, in Burmeister's Org. I'ril, L.ondon, Suppl. App.,
D 124,
Beyrichia McoCoy, Brit, I’al. Rocks and Foss.,, 1854, p. 135,
Leyrichia (part) Jones, Anun. and Mag., Nat. Hist. (2). XV, 1855, p. S5,
Beyrichia (part) ITace, Nat. Hist. New York, Pal., 111, 1859 {18611, p. 377.
Leyrichia (part) BarraNDE, Syst. Sil. dn Centre Boheme, I, Suppl.. 1872, p. 490,
Doyrichia (part) Zivrer, Tandbueh d. T'al., 11, ISS5, p. 553,
Beyrichic Revter, Zeits, d. d. geol. Gesell,, NNXXVII, 1885, p. 628,
segrichic (part) Jones and Horn, Ann, and Mag, Nat. Hist, ¢H), NXVII, 1886,
DD B3S, SH5.
Doeyrichia JoNes and KIRKRY, I'roc. Geol. Assoc., IN, 1886, p. Ho5.
Bollie (part) JonNes. Ann. and Mag. Nat. Thist, (5), NIX, 1887, p. 408,
Beyriclia VERWORN, Zeits, d. d. geol. Gesell.,, NXXXIX, 1887, p. 27,
Leyrichia (part) Krauvse, Zeits, d. d. geol. Gesell,, XTLI, 1889, p. 17.
Bollie (part) Krause, Zeits. d. d. geol. Gesell., X1, 1889, pp. 13, 14,
Peyrichia MILLER, Northh Amer. Geol. and Pal., 1889, p. 534,
Beyrichia Yoepes, Annals New York Acad. Sei., V, 1884, p. S,
Ctenobolbina (party Urrictl, Jour. Cincinnati Soc, Nat. Hist., NXT1T, 1800, p. 111,
Ntrepuwla (part) Kravse, Zeits, d. d. geol. Gesell., NLITI, 1891, p. 9S8,
Beyrichio (part) UrLricn, Geol, and Nat. ITist, Surv., Minnesota, Final Rept.,
111, L 20 1804, p. 657,
Deyrichic WorkeN, Die Leitfossilien, 189G, . 40,
Deyrviclia Guriei, Verh, d. Russ-IKais, Mineral Gesell, zu St. Petershurg (2),
1896, . 385,
NReyrichic Grapav, Dnll. Buffalo Soc. Nat., Sci., VI, 1899, p. 306.
feyrichia Urrreit and Bassier. Proe. 170 80 Nat. Mns,, XXX, 1906, p. 151.
Carapace comparatively large, 2 mm. to 5 mni. in length, semtovate
or semicircular to oblong i outline, with sharp dorsal and rounded
ventral angles. Valves only moderately convex, strongly imypressed
with two vertical furrows. extending from the straight dorsal edge
to the ventral portion of the valve so as to divide the intramarginal
part of the surface into three unequal and unsvmmetrical lobes.
These vary considerably in size with respect to each other and with
respect (o their separation; also in the development of their ventral
ends. The furrows may he much narrower or they may equal the
ridges in width.  The ovate median lobe is the most constant in form
and size. usnally the smallest, and ordinarily begins some distance
beneath the dorsal edge. The anterior lobe. thongh generally the
largest. 15 the most variable in size and form. being also often broken
up into subsidiary nodes.  The posterior ridge is, as a rule. the nar-
rowest, runs nearly parallel with the posterior border. 1s rounded
and thickest above, sometimes constricted near its middle, and often
tapers to the vanishing point near the middle of the ventral edge.
In other species it joins the ventral prolongation of the anterior lobe,
in which cases commonly all three lobes are joined.  When only two
of the lobes are conneeted. it s, perhaps invariably. the median and
the anterior.  Ventral pouch (presumably of female) egg-shaped or
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subglobular, as large or larger than either of the ordinary lobes,
arising from the ventral part of the posterior lobe, hence located
wholly or mostly behind the middle of the valve, A\ flange-like hor-
der around the ends and the ventral side. This may be narrow or
wide, simple or rimmed, and variously ornamented with granules or
spines. The flange overhangs the real contaet edges which are bev-
eled inward, the opposite edges meeting either flush or that of the
right valve very slightly overlaps the edge of the left. Surface of
valves smooth, granulose. punctate, or reticulate. or granulo-reticulate,

The following species have the characters of the genus as here
restrieted :

ORDOVICIAN SPECIES,

Beyrichia (Steuslofiia)  acuta  (Bey-  Beyrichia (Steusloffic)  siguata (Bey-

vichia crratica, var. acula Krause). vichia signata Krause).

Beyrichia (Steusloffie) antiqua (Bey-  Beyrviehia  tumida  (Ctenobolbina  ta-
richia anliqua Steusloff), wida Ulrich).

Beyrichia granulifera, new wie (Bol-  Beyrichia  rv-seripta  (Bollia  v-seripta
lia yranulose Krause). Krause).

Beyrichia — (Steustofiia)  linunarssoui
(Ntrepula linnarssoni Krause).

SILURIAN SPECIES,

Beyrichia admirta Jones and Holl, Beyrichia Kladenri MceCoy.

Beyrichia acquilatera Hallk, Beyrichia Kladeni dcadica @ Joues,
Beyrichia baueri Reuter. Beyrichia Cladeni antiquata Joues,
Beyrichia baueri tripartite Reuater. Beyrichia Fledeni bicuspis Kiesow.

Beyrichia  (Steuslofiia)  veyrichioides  Beyrichia Rlodeni granulata Joues,
(Strepula  beyrichioides Jones and  Beyrichia Kladeni infocta Jones.

Holl). Jeyrichia Llodeni intermedia Jones.
Beyrichia bollinna Reuter. Beyrichia Klodeai iutermedia, subvar.
Beyrichia bronni Reuter. subspissa Jones and Ifoll.
Beyrichia buchivna Jones, Beyrichia Vledeni nida Jones.
Beyeichia buchiana angustata Reuler, Beyrichia Lledeni protuberans Boll,
Beyrichia buchiana ineisa Reuter. Beyrichia Kladeni subtorosa Jones.
Beyrichia buchiana lata Reuter. Beyrichia klodeni torosa Jones.
Beyrichia buchiuna nutans Kiesow. Beyrichia kladeiii vervuculosa Jones.
Beyrichin clurate Kolmodin, Beyrichia Lhoehii Boll.

Beyrichia damesi Krause. Beyriclhia lata @ Hall.

Beyrichia diffusa Jones. Beyrichia lauensis Kiesow.

Beyriehia dubie Reuter. Beyrichia lindstromi Kiesow.

Beyrichia grandis Kolmodin. Beyrichia maccoyiana Jones.

Beyrichia granulosa @ Hall. Beyrichia maccoyiann suleatn Reuter.

Beyrichia interrupta  (Boltia  inter-  Beyrichia moodeyi? new species.t
rupta Jones). Beyrichia nmuldensis Chapman.

Beyrichia jonesii Boll. Beyvichia nodulosa Boll.

2 American specics.
b This species is very similar to B. maccoyiana and is probably the American
form referred to this latter species by Jones. It is distinguished by the greater
isolation of the median lobe and the very finely punctated surface of the lobes.
See Plate XXXVTII, fig. S.
Formation and locality.—Cayuga formation, near Cacapon, West Virginia.
Cotypes.—Cat. No. 53936, U.S.N.M.
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Beyrichia nodulosa erpansa (B, lind-  Beyriehia spinulosa Boll,

strowd, var erpanse Kiesow).
Beyrichia noetlingi Reuter.

Beyrichic noctlingl conjuacta Reuter.,
Beyrichin plagosu @ Jones.
Beyricliia  plicata  (Entomis plicata

Kriuse).
Beyrichia pustulosa @ Hall
Beyrichiu reticulata (Strepula reticu-
luta (limbata in text) Krause).
Beyrichia reuteri Krause.

Beyriehia steuslofi Krause.
Beyrichiu trilobuta (Eutowis trilobata
Krause).

Beyrichia tuberculata
culatus Kloeden).
Beyrichiia tuberculate bigibbosa

ter.
Beyvichia tubcreulata foliosa Jones,
Beyrichia tubcreulata spicata Jones,
Beyrichia tuberculato-koeliane Reuter.

(Battus tuber-

weu-

Beyrichia wwmbonata (Beyrieliia  bol-
tiana wmbonata Reuter).
Beyrichia waldronensis,® new species,?

Beyrichia salteriana Jones,

Beyrichia scancnsis Kolmodin,

Beyrichia (Nteusloffia) simpler (Strep-
wla stmpler Krause).

DEVONIAN SPECIES.

Beyrichia auritae Richter.

Begrichia devonica Jones
ward.

Beyrichia, new klaedeni

var. Jones).

species (1.

amd Wood-

Approximately 225 named species and varieties, varving in time
from the Cambrian to the Permian, have, in the past sixty vears, been
veferred to Beyrichia. Of the total number, only the seventy-three
species and varieties listed above may bhe accepted as conforming
strietly to the genus as here characterized.  Only a few of these arve
Ordovician, and only two or three Devonian. The Caunbrian species
wre regarded as widely different and probably not Ostracoda at all,
while none of the Carboniferons species is strictly referable to the
genus. s restricted, then, Zeyrichia is preeminently a Silurian
Zenus.

It is mteresting to note further that only four of these species are
as yvet known in American deposits, and of these but one. Beyrichin
gramwulosa Tlall 18 found in the Ohioan provinee, the other thiee oc-
curring in the Atlantic and Polar provinces.  All the remaining true
Beyvrichie seem to be confined to Baltic and DBritish deposits, none of
the central and southern Kuropean species being. so far as known,
<trictly referable to the genus. The list will be inereased by two or
three as vet unpublished east American Silurian species, but even
with these the Amertean vepresentation is so weak th.lt it 13 Justifiable

CAmeriean species,

b Related to B, onoodeyi and B, meeeoyiana, bt has a much broader marginal
horder, a rather longer medizan lobe, and a distinetly reticulate surface which is
especially marked on the lobes,  The species presents considerable resemblance
to Beyrichia rveticulata as figured by Krause, but differs in wanting the crest-
like ridge. Sce Plate NXXVII, figs. 9. 10.

Formation and locality.—Niagaran (Waldron shale), Waldron, Indiana.
Cotypes—Cat. No. 41660, U.S.N.M.
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to regard Beyrichia as essentially a north Furopean genus. The
direct oppostte is true of the group of Beyrichiida typified hy 7.
wilekensiana Jones, for which Jones and Holl subsequently ereeted
the genus Aadenia. That is to say, the latter genus is much more
strongly developed in Ameriea than in ISurope.

About ninety of the species originally desevibed as Beyrichin ve-
main to be distributed among their proper genera. .\ large part of
this number will be accounted for in the following discussions of the
other genera of the family. Dut a considerable number will remain
even then that for one reason or another cannot vet be definitely
placed. In most cases it is lack of knowledge that suggests delay
in deciding thetr svstematic positions. .\ few, however, require
further study and comparison, being too peculiar to fall readily into
place.

The species here definitely referred (o Beyriclin fall into =even.
m part genetic, in part perhaps artificial groups. The first three of
of these, the 3. Mladeni, the . tubercwlata. and the B. hucliana
gronps. are made up entirely of unequivocal species of the genus.
The other four groups, however. are mere or less synthetie. and,
though mcluding species that cannot be clearly distinguished from
Beyrichia, they are yet closely conneeted with speeies that must be
referred to other genera. In other words, they represent different
lines of development that seem to have originated n diverse
Ordovician types but ended through what might be called convergent
svolution in muech more mniform stages. It appears further that in
the decline of the genus a partial veversion to aneestral stages took

place. Suggestive obzervations bearing on these points will be found
in the following notes.

GROUP OIY B, KIAEDENI,

This group embraces B. Madeni, B. waccoyiana, B. bolliana, 1.
Yochii. B. tuberculato-koclhiana, B. moodeyi, new species. 5. liud-
stromd, and most of the forms deseribed by various authors as vari-
sties of the first-named species.  Its valves are usually short, semi-
AMiptical in ontline, and sharply lobed. The lobes are of mednnn
hickness, the aunterior one tending to enlargement and dissection,
vhile the middle lobe is nearly as large as the posterior and com-
' nonly exhibits a tendeney to union with the mcurved ventral extrem-
I ty of the anterior lobe. The posterior lobe 1s more or less acuminate
‘md ineurved below. but does not extend forward bevond the base of
he median lobe. The type usually is shorter and always has some-
(vhat thicker and more bulbous lobes than the bucliana section. and
t is commonly shorter. with less dizsected anterior and posterior
obes. and a longer median lobe than the tnberculata group. It con-
titutes, therefore, an admirable central type for the genus, and its
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least synthetic. hence most characteristic phase. None of the species
belonging to the group suggests genetic relations to species not in-
cluded in the genus as here defined.

GROUT OF B. BUCIHTANA,

In B. buchiana and its nearest allies and varieties the anterior and
nedian lobes are joined, ax conumonly happens in Beyrichia, but the
anterior lobe is thinnce and the ventral connection proportionally
thicker than usual. the combination giving to the united lobes a strik-
ing similarity to the horse-shoe vidge in the Z. wngula section of Bol®
lia. Indeed. Beyrichia buchiana and the Cincinmatian Bollia regu-
{aris (Bnmions) and B. persuleota (Ulrich) ave sufliciently alike in
general aspect to have induced =o thorongh a student of Ostracoda
a< T. Rupert Jones to refer a partially covered specimen of the last
to the Silurtan Beyrichia.
The resemblance might be
regarded as indicating ge-
netic aftinity between the
two, the younger B. buchi-
ana heing evolved throngh
the continued and finally
total obsolescence of the
anterior marginal ridge of
the Bolliu.

i - Though admitting the
e Vs or vt e vatee o Borna Dossibility of sueh a - deri-

REGULARIS (IMMONS), X 30. Amxient seps oF  vation, it has yet scemed to

S S D U e wiiters an fmprobable

(arTER JONES). Tup rereps ame axrexonb ro - relationship.  The mar-

it i oot SNATOS 08 5] yidue s ane of (e

= ot dtable dharactors
Bollio, and though its ventral part is often low and sometimes quite
ob=olete. there is no evidence to show that the anterior part is even
fost entively.  The arrangement of the rvidges in Bollia is bilateral
with respect to a median furrow, in Beyrichia with respect to a me-
dian lobe.  In Bollin regularis the anterior marginal vidge is pairved
with a less well-developed posterior ridge. the pair of median ridges
nniting below as usual. In testing the possible derivation of Bey-

richio bucliona from Dollia regularis, it should be remembered that
in the Beyrichia it is the anterior and median lobes that are united,
and that if the suggested derivation were a fact. it must have been by
anterior shrinkage of the Bollic and final loss of the part bearir.g the
anterior marginal ridge.  Tnstead of this it scems certain that the
stronger of the terminal ridges on valves of B. regularis is the ante-
rior one, proving that in this species at least the conditions are the
opposite of what they should be.
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The L. buchiana group is characterized by its comparatively long
shells. but passes by easy gradation into the . ilwdeni eroup. the
mere proportionate shortening of the valves suflicing to bring about
some of the differences between them. On the other side it grades by
thickening and division of lobes into the 2. tubeirculata section. B3,
lauensis Kiesow 1s regarded as an extreme member of the group,
differing from the other species in the dissection ot the anterior lobe
and its separation from the median lobe,

GROUT* O B, TUBERCULATA.

This section of the genus comprizes a number of species and varie-
ties in which the anterior and posterior lobes are hroken up hy minor
furrows. the posterior lobe into two, the anterior lobe into from two
to six or seven node-like parts.  Reuter's B. buclicno-tuberculato
would represent about the simplest type and B, pustilosa Tlall and
B.onatlingi Renter the most complex. The anterior lobe 1=, as a rule,
larger than in other groups. and when not too much dissected. retains
the * leg-of-mutton shape ™ pertaiming to this lobe in the majority
of the species of the genus. In the most simple species of the gronp
the posterior lobe is sharply constricted about its midlength, or some-
what above this point. the upper bulb being nsually considerably
smaller than the lower. The anterior lobe in these is eros=ed obliguely
by a single enrved firrow dividing the vertical upper part from the
much larger ventral portion. In the next stage of dissection (ax, for
mstance, . tuberenlata and L. bronnd) the posterior lobe s usually
completely divided, while the anterior lobe is crossed by two parallel
furrows instead of one.  In further stages the tower and largest of
the three divisions of the anterior lobe 15 broken up into a series of
three nodes aud the middle division commonly into two. while the
upper may also be divided into two much smaller tubercles.

Except in the most simple species, which of course are not far
vemoved from 2. Madeni and B. bieclhicna, none of the lobes are con-
nected ventrally. This fact sets the group somewhat apart from the
majority of the remaining species here referred to the genus. and
allies 1t to the subgenus Stewsloffia. A coarsely eranulose surface
ornament of the lobes usnally obtains except in the most highly dis-
sected spectes, As a rule. the main lobes are well separated and the
carapaces large, thus differing from the otherwisze similar group of
B. salteriona.

Respecting the derivation of this group of species. the problem
seems at first sight very obscure. IMowever. on closer analysis of the
lobes and comparison with Ordovician genera, the possibility of its
having sprung from Drepanclle Lecomes more and more evident, so
that finally the idea assumes the rank of high probability and needs
but the discovery of onc or two links to make it a certainty. To illus-

Proce. No M. vol. xxxv—08——19
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trate the supposed evolution, the lines of a Drepanelle have been
drawn in black over a figure of 5. tubercilata. 'This shows that by
merely dividing the sickle-shaped marginal ridge of Drepanella into
a series of three or more node-like parts, the result is n essential
accord with the structure chavactervizing the group of Z. tuberculata.
Above the submarginal ridge the valves of Drepanella have two per-
sistent lobes corresponding to the median and anterior Tobes of most
Beyrichiae.  They may be disseeted into subsidiary nodes (as, for
instance, 7). crassinoda and D, witida) and are sometimes connected
ventrally (7). bigeneris), as 1s commonly the case in the groups of 2.
Duchiana and B. Idadeni.  The subsidiary nodes of the dissected
anterior lobe in Mrepanclla mucra, D. crassinoda, and D. nitida can
be matehed exactly in vespectively Beyrichia tuberculata, B. nwtlingi,
and B. baweri. But the tendency to dissection of the median lobe
exhibited by the oldest species of Drepanella is never observed in
species of Beyrickia.  Indeed, this lTobe soon became the most con-
stant feature for the whole family.  Aside from this oceasional dif-
ference, the greatest distinetion between
Drepanella and the tubercdata section
of Beyrichia is that, whereas in the
former the outer sickle-shaped ridge is
the most constant feature, in the latter it
became through dissection the least stable,

The voungest unquestionable 72)repa-
nella known is the D, vichardsoni of the

16, 16.—A LEFT VALVE O BEy- . . . . .
e tichmond in Ohto.  In this the anterior

pex). 1, wirn rne Lises ok end - of  the  sickle-shaped  submarginal

A DREPANELLA DRAWN OVER IT. . . . .
ridge 15 thick and tends to connect with

the basal part of the expanded and prominent. though still partially
disseeted anterior lobe.  Continuing this line of departure from the
older, typical species of the genus, a stage might be expected in which
the anterior lobe would he swollen to such a degree that the component
nodes or tubercles of the earhier dissected stages wonld be entirely
obscured.  In fact. we have such a stage na late Richmond species
described by Ulvich as Ctenobolbina tumida.  As stated in the dis-
cussion of that genus. the species is not a (tenobolbina, the bulbons
part of the carapace which was thought to correspond to the sini-
larly bulbous posterior end of (' ¢iliata heing, in fact, anterior.  The
original specimens of the species were not in condition to permit
working out all its characters exactly, nor had any reazon occeurred
at that time to lead the author to suspeet that the swollen end of the
carapace is anterior and not posterior.  Such a suspicion, ending
finally in convietion, arose only during the course of the present re-
vision of the family.  Recognizing the median lobe of Beyrichia in
the =small vertical node or ridge located well to one side of the middle
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of the valve in . tvinide, and having learned that this is ivariably
sitnated beliind the middle, no other course remained than to interpret
the bulbous end as anterior.

Having oriented the valves in this manner, the relations of (.
tumida to Drepanella viclhardsoni became fairly clear: but even then
it requirved a more perfect specimen than the original types to enforce
convietion. This speetmen. recently collected at Moreland. Ken-
tucky. has a thick marginal ridge running from the post-dorsal angle
to the middle of the ventral edge. where its further extent is lost in
the ventral slope of the anterior bulb. DBut its anterior extremity
reappears on the opposite side of the hulb as a distinet node.  Taking
essentials alone into account. the characters of (. twmido are not
greatly different from those of Beyrichia like B. protuberans, .

Fres, 17-22.—17. RIGHT VALVE OF DREPANELLA MACEA ULRICH TOR COMPARISON WITH
FIG. 20. LEFT VALVE OF DBEYRICHIA TUBERCULATA (KLEDEXN)., 18, RIGIIT VALVE OF
DEREPANELLA CRASSINODA ULRICII FOR COMPARISON WITH LEFT VALVE OF DBEYRICIIIA
NOETLINGI REUTER (FIG. 21). 19, LEFT VALVE OF DREPANELLA NITIDA (ULRICH) FOR
COMPARISON WITIE TIE CORRESPONDING VALVE OF BEYRICIIIA BAUERI REUTER, SIIOWN
IN F1G, 22, (CopPIED AFTER ULRICII AND REUTER.)

jonesi, or B. clarata, in which also the anterior lobe is the most prom-
went part of the valves and the posterior lobe extends forward be-
neath the middle and anterior lobex. Therefore, despite the rather
strong dissimilarity in aspeet. there seems really to he no very essen-
tial difference between (', tumide and Beyrichia. The posterior half
is nearly the same in hoth. and only the great development of the an-
terior lobe gives the Ordovician species a strange look.  However, as
the writers are convinced that the latter is related genetically to un-
questionable species of Beyrichia, and that the differences noted are
not of greater importance than those obtaining between. for mstance,
the 5. tubercnlata and the B. Madeuni groups. the species twmida is
removed from Ctenobolbina, where it certainly does not belong. to
Beyrichia.
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The relations of B. tumida to the Clinton B. lutu, suggested in
18942 have been confirmed in the present investigation. Though
widely different in general aspeet, the evolution of the latter from
the former is regarded as not unlikely. In the rapid and sometimes
extravagant mutation that is indieated. not only for the ostracoda
but also in other classes of animals, at and immediately following the
close of the Ordovician. it is readily conceivable that both the ante-
rior and the posterior lobes of 2. trinida might have been greatly
reduced and thus to have bronglit about a temporary stage like . lata.

The Clinton species is

23 24 chiefly remarkable be-

ause of the slight de-
velopment of its pos-
terior lobe. In  the
Devonian  decadence
of typical Beyrichia a
similar obsolescence of
the posterior ridge is
noted in the modified
stage vepresented by
Treposella lyoni (Ul-
rich). At this time
the DBeyrichiide  as-
sumed various atavis-

I1gs. 25-26.—23. LEFT VALVE oFf DREPANELLA RICITARD-
SONT (MILLER ), X 10, INTRODUCED FOR COMPARISON WITIT
BEYRICITIA TUBERCULATA.  T'PPER BEDS OF TIIE Rici-  ti¢ OX])I'(‘SSi()IlS. some
MOND GROUP,  NBAR  WILMINGTON, Oirro. 24, Risur X - (tenobol
VALVE oF BEVRICHIA TUMIDA (ULRICT), X 10, STIOWING H]ggt"‘tlng tenobol-
ITS DERIVATION FROM DREPANELLA.  TOrP oF RICIIMOND ])1'/1((, ()th(ll‘.\‘ ]f{)]]ll{!.
GROUT, MorELAND, Ky, 25, RIGUT VALVE oF BEYRICIIIA . - -
LaTA 1laLL, X 10, rorR COMPARISON WITH DEYRICIIIA \\'h]ll‘ a tl]]l'(l may re
TUMIDA  AND  DREPANELLL  ricnarpsoxNt.  Custox-  eall  7etradella.  Tn
GroOUPr, NeBW 1lARTFORD, N. Y. 26. RIGUT VALVE o e ]
TREPOSELLA LYONT (ULRICII). X 20, & DERIVATION OF t]'(’ p:nlml “])"O]Q‘"
BEVRICHIA IN WHICIH THE POSTERIOR Losg 1as weE-  cence of the l)()stm'i()]'
COME OBSOLETE.  (AFTER ULRICIL) OXNONDAGA LIME- el . 1 The : )
STONE, IALLS OF THE OILITO. obe and the propor-

tionate distincetness of

the loop formed by the ventral union of the median and posterior

nodes, 2. lata alzo sugeests a Bollia.
GROUD OF B, SALTERIANA.

The species of this gronp do not, as a rule, attain the average size
of those included in the 2. tuberculata, 3. kladeni, and B. buckiona
groups. They differ rather obviously. too. from these other groups
i the fullness of their lobes and the proportionate narrowness of the
furrows.  The departure from the more typieal sections ig toward
Nlodenia. in which the furrows are obsenre or die out entirely in

¢ Ulrich, Geol. and Nat. Hist. Surv. Minnesota, Final Rept., I11, Pt. 2, p. 674,
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the swollen ventral halt of the valves. While clearly intermediate
in character between typical Beyrichia and Klwdewia, it vet seems
unlikely that either was derived from the other through the salteriann
aroup. On the contrarvy. a study of B. salteriana Jones, 3. reuteri
Krause, B2, plicata (Krause), and 2. trilobate (Krause) seems to indi-
cate a closely knit line of development that diverged. like the 2. lin-
narssoni group, from some early stage of Ctenobolbina. The resem-
blance exhibited by Z. plicata to Ctenobolbina siherassa. for instance,
15 too close to be regarded as otherwise than genetic: and the agree-
ment between 5. plicata and B, revteric and between the latter and
B. salteriane, is so intimate that a similar relationship seems
undeniable.

Compared with the other sections of the genus, the saltericna group
agrees best with the B. fubercunlata gronp in the isolation of its median
lobe.  The dissection of the other two lobes ocenrring so generally in
that group. however. 1s not even suggested.

o7

Frcs., 27-30.-—27. RIGUT VALVE o CTENOBOLEINA SUBCRASSA ULRICI, X 20, (\AFTER

TLRICIL) 28, RIGHT VALVE OF DEYRICTIIA PLICATA (KRAUSE), X 26, 20, LEFT VALVE
OF BEYRICHHTA REUTERI Kravse, X 15, (F1as. 28 AND 29 ARE COPIED FROM KRAUSE.)
20, RIGHT VALVE OF DBEYRICHIA SALTERIANA JONES, X 10, (AFPTER RErTER.) Tine
FIGURES ILLUSTRATE THE RELATION AND PROBABLE DERIVATION oOF THIL DEYRICIIIA
SALTERIANA GROUDP FROM A CTENOBOLBINA LIKE SUBCRASSA, TWO INTERMEDIATE STAGES
ARE SIIOWN IN FIGS. 39 AND 41,
Reyrichio granulosa Hall, from the Waldron shale of Indiana, is
a good American example of this section of the genus.  This species
is of exceptional interest because it 1x one of the few species of the
genus that occur m Silurian deposits of the Ohtoan Province,

GROUD O B. CLAVATAL

Of the foregoing groups. those of B. lladeni. IB. bucliana, and B.
tuberenlata vepresent the fully established and wmost typical stages of
the genus,  The group of B. salteriana evidently originated in some
species of ('teiobolbina and probably is the stock from which 2.
kladeni was derived. It is also the only known group from which
the genus Aledenic might have sprung. The small group of 2.
clavata. which includes Z. jonesii Boll and possibly B. ubonata
Reuter, likewise has a character suggesting an earlier genus. namely.
the posterior ridge curves forward along the ventral margin. and,
though attached to the slender isthmus connecting the anterior and
median lobes, is often distinguishable as far as the antero-ventral
angle where it merges into the great, pear-shaped anterior lobe,  So
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far as essentials go. the result is not unlike the Ordovician genns
Drepanella, with its great, sickle-shaped marginal ridge.

Much similarity is traceable also between 2. ¢larata and the syn-
thetic . interrnpta group. The posterior ridge is not so well de-
veloped in that gronp. but i B e-scripta and B, granulifera it is
clearly suggested to where 1t is lost in the low anterior lobe: and just
over its ventral part is the antero-median isthmus.  Whether either
of these rvesemblances are indicative of close genetic alliances can
not be decided with the evidence now available.  The youngest nu-
questionable Dvepanella, 1. richardsoni (Miller). of the Richmond
group. analyzes more in accord with Beyrichia tuberenlata than with
B clavata. s stated in another note, the union of the posterior lobe
of . tubcreulata with the lower of the three parts of the anterior
lobe (see figure) would give everv essential of Drepanella.  While
the mmportance of the difference is recognized. and it is a fact that
links establishing the relation ave nnknown, the writers. nevertheless.

Fies. 31-53.—31. LEFT VALVE OF BEYRICHIA ¢LAVATA KoLMopiN, 32, LEFT VALVE OF
DBEYRICIITA GRANULIFERA, NEW NAME (DBOLLIA GRANULOSA Krarse), X 15, (A\FTER

»

.

IR
Kueavrsie) 33, LUGHT vALVE OoF DEYRICHIA TUMIDA (ULiiciny, X 10, THE FIGURES

ILLUSTRATE TIE RESEMBLANCE OF THE DEYRICHIA CLAVATA GROI'P TO THE 13, INTER-
RUPTA GROUI® AND SITOW THE SIMILAR ANTERO-VENTRAL PROLONGATION OF TIIE 1'OSTE-
RIOR LOBE.

are convinced that the 230 tuberewlata section was evolved ont of
Diepanella.

Despite the unbroken antero-ventral continnation of the posterior
ridee in 220 clacata, the divect derivation of this species from 7 repa-
nella seems wnlikely, except it be throngh B twmida (Ctenobolbina
tumida Ulrich)®  Dervivation from something like B. granulifera
and £20 e-seripta s at least equally plausible.  Ilowever. neither of
these possible solutions is entirely satisfactory. so that for the present
the orvighn of 2. clavata mnst be left as nundecided.

As tor 2o wmbonata. which is somewhat doubtfully veferred to this
group, the alhance with Drepanella seems muneh more natural.  Ex-
cept that the valves ave. on the whole. more convex. and the lohes
thicker and less shavply defined. every other essential feature may be
duplicated in typieal Drepanclla like 1. crassinoda and 1. macra.

Another drepancllord Beyrichian and possible member orderivation
of this group is the Devonian 2. Lolmodini Jones.  This species has

¢ Ree notex on Drepanclla rvichurdsoni and Beyeichia hanida on page 290,
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a thick, yet sharply defined, sickle-shaped ridge with two separate
rounded nodes above and a variable short ridee just within the ante-
vior edge. Except the intertorly concave marginal horder. smaller
size, and proportionally narrow anterior end. the general aspeet. es-
pecially in the matter of lobation, is highly suggestive of Drepanella.
Here again. however, the writers doubt the reality of the suggested
genetie relation.  On the contrary, it 1s thonght the true aflinities of

the species he with other middle Devonian species that could not he
suspected of alliance to Dreepanella except in a very remote degree.
These species, namely, constitute a peculiar group. described and
mostly referred by Ulricli. as is now believed incorreetly, to ('tenabol-
bina.  Conspicunous members of this group ave (. iuformis, (' ante-
spinosa, o spicidosa, O cavimarginata, and . insolens.  These spe-
cies, it will be noted, vary greatly in general expression, and heeause
of their spinosity. probably indicate decadence of the Silurian type
of Beyrichiide, and rapid evolution toward the establishiment of (he
final. again comparatively long-lived tyvpe of the family. TIn the
transition, various atavistic stages are indicated. some recalling
Ctenobolbina. some Bollia. and others, like B. lolwodini. more nearly
vesembling Drepanella. Previously highly important and constant
features have become most unstable, hut through all the vagaries the
steady evolution of the two rounded nodes whieli constitute the essen-
tial characteristic of the dominant and generieally distinet later
Paleozoic Deyrichian type is manifest.  These two nodes, which rep-
resent the median and anterior lobes of tyvpical Bevrichize, are well de-
veloped in 72, kolmodini, bhut the general expression of the valves in
this transitional stage in the development of the family is so at vari-
ance with that of the typieal Silnvian eroups of Leyrichia that the
writers have deeided to recoguize it by erecting the new genus
Lollina.
Subgenus STEUSLOFFIA, new.
Beyrichia (part) of AUTHORS.
Strepula (part) of AUTHORS.
GROUTD OF R, LINNARNNONI.

Reyrichia antiqua, 3. «cuta, B. simpler, B. linnarssoni, B. signata.
B beyrichioides, and probably 7. ciratica WKrause, which is provision-
ally not included in the above list, constitute a peculiar eroup sng-
gesting Strepule in having thing elevated ribs or erests running over
the surface of the valves. Tt is believed that these ribs served the
purpose of strengthening the valves and that they are developed in
genetically distinet groups of speeies.  Depending primarily on the
lobation of the valves and on their form in deciding questions of
relationship, the group under consideration conforms in all essential
respeets with typical Beyrichia.
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Beside the presumably dominating athance of the B. linnarssouni
aroup to Beyrichia s. s, and the suggested relation to Strcpula, other
in part apparently true alliances are indicated. in some by the ar-
rangement of the superficial ribbing, in others by the form and dis-
position of the lobes.  Thus the tetrameroid arrangement of the ribs
in 3. erratice and B. signata recalls Tetradella. The same may be
said of certain more typieal and possibly true strepulie like S. lincata
Krause and the two varieties described by Steusloft as granulosa and
se parate. The move simple 3. antique Steuslofl and 5. acute Krause
are like certain species of (‘fenobolbina.  In the opinion of the
writers. this resemblance is of real genetic signiticance, the indicated
relationship and probable derivation of at least some Beyriehiwe from
('tcnobolbina seeming fairly easy to establish.

Tu tracing ont this relationship we begin. not with the genotvpe,
(. cilicta, and the four or five elosely allied species found in the
Cincinnati rocks, but with the older Stones River and Mohawkian

)‘..‘m Liza,

1'1gs. 34=28.—34, LEFT VALVE OF DEYRICHIIA (STEUSLOFFIA) LINNARSSONT (KpaUsE), X 20.
(AFTER KRAUSE.) 35. RIGIIT VALVE OF STREPULA CONCENTRICA JONES AND 1lloLr,
X 15, (AFTER JONES AND 110LL.) 36. LEFT VALVE OF STEEPULA IRREGULARIS JONES
AND lIOLL, X 15. (AFTER JONES AXND IloLL.) 37. LEFT VALVE OF DEYRICHIA (TETRA-
PELLA?) ERRATICA KRAUSE. (AFTER KRAUSE.) 3S. LEFT VALVE OF STREPULA? LINEATA
GRANULOSA RTEUSLOFF, X 20, (\AFTER STEUSLOFF.) SIHOWS SIMILAR DEVELOPMENT
OF SUPERFICIAL LINEAR CRESTS IN STEUCSLOFFIA AND NTREPULA. 1N TRUE STREPULA
THE BEYRICIITAN LOBES ARE NOT CLEARLY DETERMINABLE.

forms.  In the ciliata section of ('tenobolbina the median lobe is un-
distingnishably merged in the larger posterior bulb which ¢harace-
terizes this seetion. It began in species like the early Trenton (7.
obligua Ulrich and the foreign Ordovielan (. oblonga (Entomis
oblonga Stenslofl)y o in which this median lobe is merely indicated by
the abruptness of the inner slope of the main lobe: and these species
seem {o have been derived from the previously established (7. sub-
crassa section,

In the subcrassa section the median lobe 1s generally distinguish-
able, appearing as a small or larger node or ridge situated imme-
diately behind the main. median suleus.  Usually the posterior side
of the lTobe 1s not sharply defined from the more or less swollen sur-
face behind it.  Sometimes, as in C. wwbonata (Entomis wvmbonata
Steuslofly and (. suberasse Ulrich, it forms a small. rounded node
on the inner slope of the main posterior bulb.  In others (as. for
mstance, (' crassa and (. fulerate Ulrieh) it makes a low ridge rising
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slightly above the vest of the sw()llon posterior lobe, and of which
it forms the greater part, while in some of the later Silurian species,
namely (. auricularis (Bollia avricularis Jones and I[loll), and .
minor (Bollia wminor Kranse). it is rendered even more prominent
by the almost total obsolescence of the posterior part of the ('tenobol-
bina bulb (the obsolete part corresponds to the posterior lobe of a
Beyrichia).

Iaving reached the stages of (. suberassa and C. fulerate, a for-
ther diserimination of the median lTobe might result in a species like
(. impressa (Eutonds impressa Stenslofl) and finally in one like
Deyrichia antiqua of the same author. In this last the median lobe
15 at least as large as in the average Beyrichia, and the species differs
from the more nsual types of this genns only in the less sharp defini-

IFies. 3¢ 39, LEPT VALVE oF CTENOBOLBINA UMBONATA (NTEUSLOFF). 40. RicHT
VALVE OF CTENOBOLBINA FULCRATA (1'LRICIE). 41, RIGHT VALVE OF CTENOBCLBINA
IMPRESSA (NTEUSLOFF). 42, LEFT VALVE OF CTENOBOLBINA SUBCRASSA ULRICII.
43. LEFT VALVE OF DBEYRICHIA (STEUSLOFFIA) ANTIQUA (STEUSLOFF), X 20. 44, LEFT
VALVE OFF BEYRICHIA (STEUSLOFFIA) ACUTA (KRAUSE). (168, 40 AND 42 ARR AFTER
ULric, 39, 41, AND 43 AFTER STEUSLOFF, AND 44 AFTER KRAUSE. ALL X 20.)

tion of the post-median furrow and in the slight elevation and gen-
eral lack of definition that pertains to both the anterior and posterior
lobes.

It is probnl)lv significant that most of these ribbed or crested spe-
cles comprising the . lnnarssoni gronp are of Ordovician age, in
which rocks Ctenobolbina and Tetradella are the prevailing genera,
and nnribbed. true Beyrichias almost unknown.  The group, there-
fore, may be viewed as an intermediate stage in the development of at
least one of the groups of Reyrichia from ('tenobolbina.

If acenrately figured. Krause's Strepula reticnlata shonld perhaps
be referred to this group. On account of the proportionately elon-
gate form of its valves and the great width of its marginal frill,
the species would stand somewhat apart from the more typical repre-
sentatives of the group. Beeanse of a similarly fringed and reticu-
lated Beyrichia i the Waldron shale of Indiana, it scems just pos-
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sible that the figure given by Krause is a little defective at the base
of the median and posterior Tobes.  The Waldron species sometimes
even exhibits a suggestion of the V-shaped crest. but. as s shown on
Plate NXXXVII. the ventral part of the posterior lobe is distinetly
contracted. giving an appearance quite different from the same part
in Krause's figenve of 2. reticulata, but closely simulating the fringed
species of the B, maccoyiana group.

As figured., B, reticulata appears to be somewhat obscurely lobed,
which. with the broad frill, ix comewhat suggestive of Zurychilina.
But it has no sharply defined wedian pit. and it 1s thought nulikely
that the marginal frill is hollowed out on its inner surface. The
wedian lobe alzo 15 (oo long. It seems probable. therefore, that the
eeneral resemblance to Ewrychiling does not indicate close genetie
relations.

The 2. linnarssoni group has a sufliciently uniform expression to
suggest the advisability of its separation as an independent thongh
decidedly synthetic genus. The crested valves vecall Ntrepula, the

F168. 45—46.—RIGIIT VALVE OF DBEYRICHIA RETICULATA (KRAUSE), X 20, AND THE SAME
VALVE oF LEURYCHILINA RETICULATA Lricu, > 20 (a . UVLRICIN), SHOWING TIIE
SIMILARITY OF THE TWO FORMS EEFERRED U0 1IN TIHE TEXT,

mode of lobation is very much as in the Beyiichia salteriana group,
and throngh this resembles on the one hand the typical Devrichian
section of 2. tuberculata and on the other Alwdenia. In still an-
other direction. close alliance with Ctenobolbina, as above ontlined,
is established. I Ctenobolbina were expanded to take ina part of the
eronp, consistency would demand that species of the B sulteriana
group be also included.  Bnt this would render the boundary hetween
Ctenobolbing and Beyrichio more artifictal than it is desived to make
it. Besides, it would split up an apparently very natural association
of ~pecies.

The group as a whole is undoubtedly more i accord with Zey-
richio than Ctenobolbiva, and in the first suggestion of the hetero-
eencons mass of Bevrichitdie, its species were left with or referred to
the restricted genus without mueh hesitation.  However, in the still
considerable and variable mass of species having the essential charac-
ters of Leyrichia, the comparative entity of the B, linnarssoni group
is lost sight of,  In order to secure its deserved recognition without
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at the same time completely disaszociating it {rom its most obvious
alliance, it 1s provisionally suggested that the group be distinguished
merely subgenerically frony Beyeiclio, and that it be known by the
proposed name Steusloffic. with Beyrichia linnarssond as the type.

GROUT OF B INTERRUPTA.

Another resemblance that has led to unnatural associations is that
borne to Bollic by a small group comprising Beyirichio granalifera,
new name (LBollic grannlosa Krause, specific name preoceupied under
Beyrichia), and B. e-seripta (Krause). two Ordovician species, 7.
damesi Krause, and B. utervipta (Jones and Ioll). two Silurian
species.  In fact, with the exception of 3. damesic all of these species
were originally referred to Bollic, but, as will he clear enough when

F1Gs, 47-51.- 47, R1GuT vVALVE OF DBEYRICHIA INTERRUITY (JONES), X 20, 48, LEFT
VALVE OF DBEYRICHIA V-sCrIpPTA (Kpavsp), X 15,0 49, RIGHT VALVE oF EIRYCHILINA
SUBRADIATA T'Lricir, X 20, 50, LEFT VALVE oF Deyricily cravary KowLysopiN. 51,
LEFT VALVE OF BEYRICIIIA (STEUSLOFFIA) ACUTA (KRAUSE). (1716 47 18 AFTER JONES,
48 AFTER KRAUSE, 49 AFTER I'LRICI, 50 AFFur KIESOW, AND 51 AFTER KravUse) Tie
ILLUSTRATIONS SHOW  POSSIBLE DERIVATION OF THE DEYRICHIA INTERRUPTA GROUP
FROM DIURYCIIILINA AND I'fS RELATIONS PO THE DRYRICHIA CLAVATA GROULP AND TO
STEUSLOFFIA.

that genns is considered, they do not belong there.  The curved ridge
in these species seems really to have no greater taxonomic signilicance
than the similar node and ridee often seen in tvpical /weyehilina.
On the other hand. the lobation of their valves, though in part ob-
scure, 1s essentially that of Zeyrichia, the connection with species of
this genus like 2. jonesi and B, clavate being, apparently at least,

- very clear.

The group suggests passage from Primitiidie to Beyrichia. but
whether this suggestion is based on fact or s merely apparvent and
thus misleading. can not be decided with the evidence at hand.  Tlow-

- ever, the possibility of species conforming to the generie diagnosis of
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DBeyrichia having been developed from diverse stocks by convergence
in evolution, is worth bearing i mind.  In general aspect, and es-
pecially in having a well-defined median pit. B. granulifera and 5.
v-scripta certainly indicate Primitian ancestry. close aftiliations being
sngeested to both rimitic and Furychiling (as. for instance, £
sehmddtly. However, an analysis of their lobes seems to show more
positive alliances on the one hand to the . clarata gronp of Bey-
richia, and on the other to the proposed subgenus Stewsloffia. Per-
haps it would be well to institute another subgenns for this group.

Genus KL(EDENIA Jones and Holl.

Kladenia Joxes and llorn, Ann. and Mag, Nat, MHist.  (5), XVII, 1886,
p. 362, .

Klwdewin (part) Kepavse, Zeits, d. d. geol. Gessell,, NLI, 1889, p. 21.

Klwdenia (part) MiLrer, North Amer. Geol. and DPal,, FFirst App., 1892,
p. TOS.

KNladeawia (part) Koken, Die lLeitfossilien, 1806, p. 39, text fig. 26.\.

Beyriclhia (part) of AUTIORS.

Carapace of moderate size, I mm. to 4 or 5 mm. in depth. Valves -
very nearly equal, the ventral edge of the right valve sometimes very
slightly overlapping the edge of the left.  Outline oblong, sub-
gquadrate to subovate, rarely subtriangular, the hinge line long and
straight, the remaining sides more or less curved.  Surface of valves
strongly convex, especially in the nnlobed ventral half: dorsal halt
with two furrows deep above but growing obsolete before or shortly
after crossing half the valve. Anterior furrow deeper and hroader
than the posterior one and located near the mid-length.  Of the three
lobes the median is the most constant in size and form. Tt is gen-
erally rounded and somewhat bulbous, more rarely obtusely pointed
above, and its dimmeter usnally about one-fifth of the length of the
valve. TPosterior and anterior lobes sharply defined only along the
furrows, the outer parts usnally sloping more or less gently to the
end rims and below merging into the swollen ventral surface. their
dorsal extremities oceasionally projecting hevond the horizon line.
Posterior Tobe varying in width from rather less than to nearly twice
the diameter of the median lobe.  Anterior lobe constituting the
ereater part of this half of the valve, sometimes divided so as to form
a broad inner lobe and one or two narrower ridges in front.  When
the anterior lobe is thus prolonged and divided (as. for instance, A
plicatu Jones). the separating furrows extend entively across the
valve. Ventral pouch (as in Beyrichio presumably of female) mostly
posterior, merely an extra. obsenrely outlined swelling, not globular
as in Beyrichia. A simple. narrow. flange-like horder commonly
present bhut may be wanting.  Surface of valves granulose, punctate,
reticulate, or without ornament.
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Genotype—Nhladenio  wilclhensiauwa — (Beyrichia  wilekensiuna
Jones). -

LIST OIY SPECIES ITAVING THE CIHHARACTERS OF KI(EDENIA AS
ABOVE DEIFFINED.

Nladenia apienlata Jones.

Kladenia barvetli @ (Beyrichia barretti Weller),

Kladenia centricornis, new species.b

KNladenia concinna (Beyriclia concinna Jones and IToll).
Kladenia fimbriata,” new species.©

Klwedenia granulata @ (Beyriclia granulata 1lall).

Kladenia initialis ® (Beyrichia initialis Ulrich).

Kladenia inlermedia (Beyrichia interinedia Jones and 1loll),
Nladenia intermodia marginata Jones and Ioll.

Klwdenia jerscyensis @ (Beyrichia  jerscyensis Weller) .
Klwdenia kuwmmeli® (Beyriclio kunoneli Weller).

Klwdenia wmanlicnsis @ (Beyrichia manlicusis Weller).
Kladenia manlicusis deckerensis @ (Beyrichia deckercusis Weller).,
Kladenia marginalis,@ new species.?

Nladenwia wontagucnsis @ (Beyricliia wontaguensis Weller).
Klwdenia nearpassi® (DBeyrichio nearpassi Weller).

Kladenia oculina @ (Beyrichio oculina 11all).

Kladenia parasilica ® (Beyrichia parvasitica IIall).

Nlaedenia pranuntia,® new speecies.e

Nlwdenia punctillosa,® new species.!

¢ American species,

bThe unusual lengih of the valve, spine-like central node, and coarse pitting
are features which will canse the easy identification and differentiation of this
species from others of the genus,  See Plite NNXVITI, fig, 23,

Formation and loeality.—Coeymans limestone, Cumberland, Maryland.

Holotype.—Cat. No. 53305, U.S.N.M.,

€ This tine species will be recognized at once by its spinous margin.  Thisx
spiny frill, together with the reticular surface ornament and general neatness
of form. impart a striking elegance to the shell.  See Plate NXXXVII, fig. 22,

Formation and locality.—Coeymans limestone, ITerkimer County, New York.

Holol ype.—Cat, No. 53306, U.S.N..

4 This species is similar to Klodenia manliensis (Weller), but has a wider
margin, is more elongate, and its sulei are mueh shallower. The surface is
smooth, without ornament. Nee Plate NXXVIIIL fig. 16,

Formation and locality.—I1elderbergian, Dalbousie, New DBrunswick,

Holotype.—Cat. No. Hi5937, U.N.NL

¢ The distinetive features of this species are the nnusnal narrowness of the
posterior lobe and the sharp impression yet unusual brevity of he sulei. The
smooth surface and obsenrely defined marginal rim will likewise assist in the
discrimination of the species,  See Plate XXNXVIT, fig, 15,

Formation and locality.—Orvdovician (loeal bed in upper part of llermitage
formation). TFour miles south of Carthage, Tennessee,

Holotype.—Cat. No. 41643, TT.S.NM.

27

fThis new species is similar to Klwdenia nearpassi (Weller) and K. bar-
refti (Weller) in outline, but its dorsal angle is more nearly reetangular and
the marginal rim narrower. The surface is finely punctate. See DPlate
XXXV, fig. 17. '

Formation and locality.—Helderbergian, Dalbousie, New Brunswick.

Holotype.—Cat. No. 53935, U.S.N.M.
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Kladenia vetifera,® new speeies,?

Kl denia seotica (Beyrichia Kladend, var. scotica Jones and Holl.)
Kiwdenia simples ® Jones,

Kilwdeuwio swmocki® (Boyrichia smocli Weller).

Kludenin susscrcnsis © (Bepvichia susserensis Weller),

Kladowia tubcerculata (Beyriclhiia tubereulata SRalter),

Kladenia arallpackonsis © (Beyrichia wallpacliensis Weller),

Kiladciio arilehensiana (Beyrichia wilekensiana Jones).

Kladenio cilehensiaua plicata (Beyvichia wilckensiana plicata Jones),

Of the above species, A Juitialis and K. praauntic ave middle
Orvdovician and A simples late Devonian.  All the others are of
Silurian, mainly late Silurian, age.

Tt will be =een from this list of species that Aladenia, as here de-
fined. includes only «ix of the twelve species and varieties which have
been referred to it.  Most of the others constitute a distinguishable
oroup of which A7 pennsylcainica Jones is a good example, and which
it i proposed to separate as a new genus under the name Aladenella.
The new genns, as will he more folly =et forth on a following page,
differs from true Alwdenia. as understood by the writers, chiefly in
the more evlindrical form of its shells and the greater inequality of
itz valves,  In both of these vespects, typical Aladenia is essentially
the same as Beyrichio, the differences hetween the two lving in the
relative convexity and lobation of the valves,

In Beyrickic the valves ave depressed convex. the three lobes are
vepresented by sharply defined vidges or elevations which rise ab-
ruptly above the flattened floor of the valves. The ridges are sepa-
vated by deep. vertical furrows, which. thongh varyving m width,
ave vet very constant in their length.  \s a rale, the posterior furrow
extends across the valve to the ventral rim. The anterior furrow
commmonly iz Limited below by the ventral junction of the anterior
and median lTobes. hut wlhien the latter 15 isolated 1t passes arvound
the lower side of the median Tobe and merges with the posterior fur-
row,

In A7wdenio the mam furrows never extend across the valves, but
ave confined to its dorsal half. They mark off a rather large sub-
median node and often converge beneath so as to isolate it.  The
anterior aud posterior lobes are hroad and uwever ridge-like. but,
as a rvuled form part of the general convexity of the valve. In faet.
the majority of the species might be described as approximately
uniformly convex save for the short furrows inclosing the median
node.

CAmericnn  species,

D The surtace ornament, practically obsolete marginal vim, the small spine at
posterior extremity of hinge. and the unusually slight depth of the sulei are
characters whiech will distinguish this species.  See Plite NXXXVIII, fig. 1S,

Formation and locality.—Melderbergian, Dalhousie, New Brunswick,

Holotlype.—Cat. No. 53930, U.N.N.M.
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The relations of the genus to the group of Deyrichia salterivna,
which section of Beyrichia includes the species most like Alwdenia,
have been disenssed on a preceding page.

Nlawdenia may have been evolved through several rather widely
different ways.  Iirst, it may have been devived from the salteriana
group of Deyrichin by the ventral coalescence of the three lobes.
Though possible. even reasonable, the known species afford no satis-
factory evidence of sueh an allance.  In the absence of intermedi-
ate stages, the evidence must be admitted as wholly negative. if not
positively opposed to this view. Considering that the salteriana
group of Beyrichia is Silurian, and that Klwedenia-like ostracoda
began already in middle Ordovician time, it is clear that only a
part of the genns could have been descended from Beyrichia.

According to the second view, Alwdenia was derived from some
unisuleate Primitian stock by the segregation and enlargement of the
post-median node.  Suggestive resemblances may be noted on com-
pavison with the Ovdovician Primitia tvmidvla, . cincinnationsis,
Eurychiling veticulata, and FE.2 subaguate.  Regarding the two
valves of 2. tuniidula fignred by Ulrich « as right valves, and com-
paring them with the vight valve of Alwdewia initialis (Beyrichio
nitialis Ulrich) figured on the same plate, the possible derivation
from Primitic s clearly indicated by correlation of the nodes and
furrows. It should be horne in mind. however, that this comparizon
merely indicates the 2/nd of steps by which passage from Piimitia to
Nladenia may have been effected. and not the links themselves, be-
cause A initialis i< older than either of the two Primitias mentioned.

Still other derivations are suggested by the new Orvdovician species.
L. pranwatia. This is a larger shell than any 72rinitio and has the
median lobe too well separated to recall that genus.  IExeept for the
much sharper definition of the Aledenia characteristies, this species
resembles leperditellie Tike L. germana and L.2 dorsicornis.  But it
recalls even wmore Drepanella clongata, which differs in little that
may be called essential except that it has the sickle-shaped ridge of
Diepanella. This vidge iz weaker in 7). clongata than nsual. and i
15 really conceivable that it might have become obsolete carly in the
descendants of this species, and thus give origin to a stage that, with
our present Hmited knowledge, must be veferved to Aladenia.

These diverse, vet all reasonably possible. derivations of Aledenia
illustrate the extreme difliculties encountered in determining  the
genetic relations of the major groups of the family DBevrichiidae.
Though inclined to favor the view that the majority of the species
referred to Alwdenia were evolved out of Prémitin, it mu=t be admit-
ted that the evidence is far from conclusive.

2 Geol. and Nat. Hist. Surv. Minnesota, Final Rept., 111, Pt. 2, 1894, pL
XLIIT, figs. 62-65.,
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The genns Ayammodes Jones, founded -on a British Devonian spe-
ctes, but thought to include also a few Silurian forms (as, for instance,
Nladenia licsowi Krause). doubtless 1s closely allied to and probably
evolved out of typical Aladenia. Though distinguished chiefly by
the much greater mequality of its valves, the thick ventral edge of
the right overlapping the smaller left valve, there are some peculiar
ditferences 1 lobation also.  In all the species there is a deep median
furrow that, however, dies out before reaching the middle of the
alve.  In Wyammodes icsowi (Wlodenia Fiesowi Krause) the parts

SUGS, H2-60, 520 53, RIGUT VALVE O0F KLEDENTA WILCKENSIANA (JONES), X 8 (FEMALE
INDIVIDUAL ), AND DEYRICIIEA SALTERIANA JoXNBS, X 10, RESPECTIVELY, SIIOWING THE
RELATION OF KILtEDENIA T¢ TIHE Ii, SALTERIANA GROUP. (ATTER JONDS AND RBUTER.)
54, LEFT SIDE, END, AND VENTEAL VIEWS OF COMPLETE CARAPACE OF KL(EDENELLA PENN-
SYLVANICA (JoXNEs), X 15, (CoOPIED FROM JONES.) 53, HG. RIGHT AND LEFT VALVES
01" KEpuNia NEaRPAssT (WELLER), X 6. (ArTeErR WELLER.) 37, 38, LEFT AND RIGIIT
VALVES, THE LATTER A FEMALE FORM, OF KYAMMODES KIESOWI (Kpavsp), X 10,
(APTER KRAUSE.) 59, 60, LEFT VALVE AND ANTERIOR VIEW OI' COMPLETE CARAPACE OF
KYAMMODES WIIIDRBORNED JONES, X 20,  (Avrek JoxNgs.) Tie SIMILARITY oF KL3E-
DENTA, KLMDENELLA, KYAMMODES, ANXD THE BEYRICIIIA SALTERIANA GROUDP ARE SHOWN
IN THE ABOVE FIGURES.

of the valve are wrranged almost regularly bilaterally with respect
to this furrow. which separates two subeqnal, low nodes. each taking
up about one-fifth the total length of the valve. The outer limits of
these nodes are defined by shallower converging furrows, which in
turn set ofl another matching pair of similarly curving low ridges.
In A7 wekiidbornei. the type of the genus. the lobes are both less regular
and less constant in thetr development. the posterior median lobe,
which corresponds to the median lobe of Aladenia, being especially
variable. s a rule it is smaller and set farther down than the antero-
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median one, and, furthermore, tends to merge with the post-dorsal
node.

The type of the genus Kledenia, . wilckensiana, occupies an inter-
mediate position between two sections into which the genus is
divisible.  Omne of these sections, the smaller, includes, with the geno-
type, most of the European species, while all the known American
forms fall into the second. ~The first section is characterized by a
tendency to produce and to attennate the anterior extremity and to
develop on this part one or two accessory furrows. In consequence
the outline of the valves 1s more or less triangular and comparatively
elongate. In the American section of the genus the valves are usually
shorter, the ends approximately equal and the anterior one without
distinet furrows.

Of American species, A oculine (Hall) and A notata (11all)
probably are to be regarded as nearest to /. wilclensiana. 1t 13 cer-
tain at least that they ave congeneric, and it seems no less a fact that
these species belong to the same genus as those constituting the pre-
vailing American type of Beyvrichiida: found in the late Silurian
Manlius and Coeymans, members of Ilall’s Lower Ilelderberg group.
The writers therefore feel little hesitancy n revising and restricting
the genus as indicated above. The elimination of the A’. pennsyl-
canice group is the most important departure from Jones’s later
coneeption of Alwdenia. Another is the inclusion of certain species,
like A, tubercalate (Salter), which he had left with Deyrichia,
indeed. in the caze mentioned, as a variety of . Jadeni, Speaking
of . tuberculata, it is worth noting that this is one of the very few
Enropean Bevrichiida that is represented in America by a form so
nearly like Scandinavian specimens that a specific distinction is
scarcely justified.  TTall called the American variety Beyrichia
granulata.

Except the two Ordovician species, A pranuntia, new species,
and A, initialis, and the Chemung species, A, simpler, all of which.
though doubtless possessing the essential featnres of the genus, are
vet referred here with some misgivings, the genus Alwdenia is con-
fined to Silurian rocks. In its typical expression, indeed, the genus
might be regarded as one of the most characteristic fossils of this sys-
ten.  In America there are numerous. in part undescribed species,
By far the greater number of these are found in the upper parts of
the Silurtan and prineipally in the Manlius and Coevmans lime-
stones.  So far none has been seen in the overlying New Scotland
formation. It is interesting and important to note further that all
the known species are confined to Appalachian and more eastern
Atlantie provinces, the genus apparently having failed to gain a
foothold in the interior Ohioan Province.

The new species figured on Plate NXXXVIIT are only a part of
those determined during the course of the present studies.

Proc. N. M. vol, xxxyv—0S——20
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Genus TETRADELLA Ulrich.

Tetradella Urnicn, Jour. Cincinmati Noc. Nat. Hist., NIII, 1890, pp. 112-
114,

Tetradelle MILLER, North Amer. Geol, and Pal.,, First App., 1892, p. 711,

Tefradella Unrictr, Geol. and Nat. Iist. Surv. Minnesota, Final Rept., 111,
I’'t. 2. 1894, p. 677,

Beyrichia (part) of AuTnozs.

Based on Tetradella guadrilivata, the genotype. and drawn up =o
ax to include the subjoined list of nnquo\tloned species, this genns
mayv be characterized us follows:

Carapace small, T mm. to 2 mm. long. equivalved. never tumid,
somewhat oblong, varying from subquadrate to subovate, with the
linge line straight.  Valves depressed-convex. deeply trisuleate, the
fnrrows separating four more or less sharply elevated ridges. s a
rule the ridges connect ventrally, but arve quite distinct at their
dorsal extremities. the vesnlt being a semielliptical submarginal ridge
with two simple or double, equal or unequal, and less curved ridges
within the inclosed space. These mmner ridges commonly unite with
the ventral part of the marginal ridge and extend upward from it
toward the dorsal edge. the posterior one often failing to reach it.
FFree margins nsually with a simple flattened border, which in certain
cases extends bevond and conceals thickened contact edges. Surface
of valves nsually smooth. occasionally minutely granose.

Al of the species of Zetradelle and of the new subgenus Aieso-
wia. a st of which follows, are derived from Ordovician strata.

LIST OF SPLECIES O TETRADELLA.

Telradella 2 affinis (Beyrichia affinis Jones).

Tolradella bolemica (Beyrichia bohemica Barrande MSS, Jones).

Tolradella hussacensis (Beyriehin hussacensis Joues).,

Telvadelle cavineta (Beyrichia carinata Krause).,

Tetradelle complicala (Beyrichic complicata Salter).

Tetradella  complicala  decorala  (Beyrichio complicala, var. decorafa
Jones),

Telradella 2 digilala Krause (Beyrichia digilala Krause).

Tetradella ¢ digitala separata (Beyrichia digitala, var., separala Steus-
loff).

Telradelln (Kiesowia) dissecta (Beyrichia disscela Krause),

Telradella 2 crralica (Beygrichia crratice Kranse).

Toetradella harpa (Beyriche harpe Krause).

Tofradoella Clacanata (Begrichio Tacuneta Jones and I1oll).

Totradelle Tunalifora @ (Ntrepula Tunatifera Ulrieh).

Totradelle (Nicsowia) mamillose (Beyrichio mamillosa Krause),

Telradella marehica (Beygrichia marcehice Kranse),

Tolradelle  marchica  angusiala  (Beygrichia  marvcehica, var. angestata
Kriuse).

Totradella marehica late (Beyrichia wwarchica, var., latae Krause),

Tetradoella palmala (Boegrichic pabmata Krause),

T American species,
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Tetradella quadrilivata @ (Beyrichio gquadrilicate Hall and Whitfield).
Tetradclla (Kiesowia) vadiais (Beyeichia radiauns Krause).,
Teteadellu vibeivieua (Beyricliia vibeivinua Joues).

Tetradclla simpler® (Tetradella guadrilivata var, simples Ulrich).
Tetradella subgqeadrans @ Ulrich.

In the original description of thie genus? the species subsequently
distinguished as Ceratopsis © were included. In 18897 the typical
species was erroneously referred to Strepula Jones and Toll. In
1894,2 when the revised description of 7'etradella was published, cer-
tain European speecies were referred to the genns, which 1t 1s now
thought advisable to view as doubtful or to place elsewhere, Thus,
7. signata Krause, as mentioned on page 295, 1s now referrved to
Stensloffia, a proposed subgenus of Deyrichia. 1. (Beyrichia) cr-
ratica Krause may belong to the same subgenus, but it is preferred
to regard it provisionally as questionable. because. with the evidence
available to the writers, 1t is 1mpossible to dectde that it is not a
Strepula rather than a Tetradellu ov a Steusloffia. 1. (Beyrichia)
lacunata Jones may be a degenerated species of the genus, but in the
absence of satisfactory specimens it should be placed as doubtful.
T. (Beyrichia) affinis Jones also 1s doubtful, and the same is true of
T. (Deyrichia) digitata Kreause.  Of the species there designated ax
* somewhat doubtful upper Silurian rvepresentatives.” B. nodulosa is
vetnrned to Beyrichio, but B. dissccte Krause, BB, radions Iiesow, and
B.omaniillose Krause must be removed or continue to be regarded as
questionable.  The dissection of the lobes in the latter two ix =ome-
what similar to what occeurs in Beyrichia of the group of . tubercu-
lata (sec page 289).  Critically compared. however, the breaking up
of the lobes is not exactly the same.  No 7'etradella could be dissected
so as to look like . tuberculata or any of its immediate allies: but

if the vertical part of the ridges of, say, ZTetradella subquadrata, were
~divided transversely and the furrows were extended ventrally throngh
~the marginal ridge. the result would be, in every essential respect.
precisely as in B. dissecta.  The size of the valves also accords much
better with the average for Z'etradella than for Beyrichia. Under
the crenmstances, a separation from both Zeyrichia and Tetradelln
15 snggested, but should it be decided. as the writers helieve, that the
two species were derived from 7etradella, the demands of classifica-
tion might very well be satisfied by subgenerie diserimination.  The

name Niesowia 1s proposed, with Beyrichia dissecto Kranse as the
type of the new genus or subgenus.

T American species,

b Jour. Ciucinnati Soe. Nat, Iist., NIII, 1800, p. 112,

¢ Ulrich, Geol. and Nat. ITist Surv, Minnesota, IFinal Itept., T1L 1't. 20 18O,
1 (SR

2 lrich, Geol. Surv. Canada, Cont. Micro-Pal., Pt 2, 1889, p. O,

“ Ulrich, Geol. and Nat. ITist. Surv. Minnesota, Final Rept., 111, I't. 2, 1804,

. 677,
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Genus CERATOPSIS Ulrich.

Ceratella ULricH, Jour. Cincinnati Soc. Nat, Hist., XIII, 1890, p, 113 (not
established).

Ceratopsis ULrici, Geol, and Nat. Hist, Suarv, Minnesota, Final Rept., III,
I't. 2, 1894, p. 675,

Beyrichia (part) of AUTHORS.

Carapace essentially as in 7etradella except that the post-dorsal
end of the margmal ridge is ratsed into a strong, spine-like. or a
mushroom-shaped process, which is commonly beaded or fimbriated
along one edge or around the flattened top. Free edges of carapace
blunt. the contact line between the two valves concealed hy well-
developed false borders.

(enotype—Ceratopsis chambersi (Beyrichic chambersi Miller).

This genus stands to-day in essentially the same position given
it in the original definition. The species referred to it then arve still
retained, and few new species or varieties of the genus have been
discovered in the past fourteen years. Among the specimens then re-
ferred to the genotype several minor varieties might have been dis-
tinguished. but the propriety of doing o was not appreciated at the
time. .\t least one. and probably two. of these varieties scem to be
confined to different stratigraphic horizons. Their diserimination.
therefore. mn a subordinate degree might be desirable on this account
alone.  However, as the prime object of this paper 1= to dizcuss
cenerie rather than specific and minor variations, it ix thought ad-
visable to defer sueh matters to a time when it will be possible to treat
the subject monographically.

In addition to (. chambersi, the genus includes (. robusta Ulrich,
(. intermedio Ulrich, (. ocnlifera Halll all American upper Ordovi-
clan species, and (. hastata (Beyrichia hoestota Barrande), a Bohe-
mian  species of similar age. Beyrichio rostrate Krause, from
Ordovician drift in northern Germany. seems referable to Ceratopsis
rather than Zetradella. The same 1= to be saad of Beyrichia quad-
rifida, deseribed by Jones as from the = Trenton ™ at Lorette Ialls,
Canada.  In the figured specimen of the latter the horn is evidently
broken awayv. In the former. providing Krause's figures represent
the species fully and accurately. the horn is not =0 well developed as
in the Cincinnati species.  Assuming that the last two are correctly
understood. then the genus, as at present known. comprises seven spe-
cies. ranging in time from about Black River to the close of the
Ordovician.  Appavently the stock became extinet with the close of
this period.
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Genus CTENOBOLBINA Ulrich.

Ctenobolbina Urrict, Jour. Cincinnati Soc. Nat. Hist,, XTI, 1890, p. 108.

Ctenobolbina MILLER, North Amer. Geol, and al., I'irst App., 1892, p. 706,

Bollia (part) KrAUsE, Zeits. d. d. geol. Gesell., XLIV, 1802, p. 302,

Entomis (part) STEUSLOFF, Zeits. d. d. geol. Gesell., XLVI, 1804, p. 780,

C'tenobolbina ULrici, Geol, and Nat. ITist. Surv. Minnesota, Final Rept., 111,
Pt. 2, 1894, p. 673,

Ctenovbolbina Grapatr, Bull, Buffalo Roc. Nat. Sei, VI 1SH9, pe 309,

('tenobolbina ULricH, Jour. Cincinnati Soe, Nat. T1ist.,, NIX, 1900, p, 180,

Beyrichia (part) of AUTHORS.

Carapace small. nsnally less than 2 mm. in length. subquadrate or
subovate in outline, the hinge lime long and straight: posterior two-
fifths more or less decidedly bulbous or subglobular in the typical
section of the genus. but in the (. suberassa section the corresponding
parts of the carapace are smaller and usnally of lesser thickness than
certain portions in front of it.  In the latter section a small node (the
homologue of the median lobe of Beyrichia) is sometimes distinguish-
able on the muner slope of the posterior lobe.  One deep, long. narrow,
generally curved and more or less oblique suleus extends from the
middle of the dor=al edge toward the post-ventral angle, occasionally
reaching the border. Area in front of median sulcus either simply
convex or divided by a =hallower furrow usually paralleling the main
sulens. Valves eqnal. the free edges thick. the contact margins
cenerally concealed. partly or wholly, in a lateral view. by a vari-
ously modified overhanging border. Surface granulose. smooth, or
punctate.

Geiotype—Ctenobolbina ciliata (Beyrichia ciliata Fommons).

Since 1890, when this genus was first described. Ulrich has on two
occasions (both cited above) added to the list of species originally
referred to the genus. Recent studies of the family have convinced
the writers that a good part of these later additions represents, as
indicated on page 295, atavistic Devonian stages in the development
and decadence of the predominating Silurian phase of the family.
Admitting this as probably true. it is thought desirable and of
distinet advantage in classification to remove these species from
Ctenobolbina and to vefer them. together witli a few species hitherto
placed with Beyrichia and Bollia, {o a new genus for which the name
Iollina is proposed on a following page.

Ioven after the elimination of this pecnliar Devonian group. the
remaining species fall into two easily distinguishable subgenera or
sections of the genus. The first of these two groups includes (.
ciliute and its immediate Ordovician allies—all of them with a
grannlose surface ornament—one early Trenton. one Silurian species
with finely reticulate surface. one Helderbergian. and one middle
Devonian papillose species. This section is characterized by the
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thick, bulb-like form of the posterior lobe, which single swelling
comprises both the median and the posterior lobe of a true Beyrichia,
and by its surface ornament.  The second group consists of species
without snrface ornamentation and whose average size 1s inferior to
that of the first group.  The posterior lobe 1s smaller and commonly
exhibits a tendeney to segregate a small node or undefined swelling
on 1its inner slope that doubtless represents the larger and more
definitely sevarated niedian lobe of Beyrickia. So far this section
1s known by seven Ovdovician specles, one Silurian. one Devonian,
and one early Mississippian species. It seems probable that the two
Ordovician forms described by Krause as Bollia minor and Bollia
major e are also referable to this section. They are most certainly
not trine Bollias.

As now restricted aud defined. ('tenobolbine ieludes the following
species:

GROUTP Or' CTENOBOLBINA CILIATA.

ORDOVICTAN SPLECIES.

Clenobolbina alata ® Ulrich.

Ctenobolbina bispinosa ¥ Ulrich.

Ctenobolbing ciliata ¥ (Beyrichia cilicta Emmons).

Ctenobolbina curta? (Clenobolbina cilicta, var. curta Ulrich).
Ctenobolbina duryi? (Begriclhia duryi Miller).

Ctenobolbina cmaciata b (Ctenobolbina ciliata, var. emaciata Ulrich).
Ctenobolbina guilliori (Beyrichia guillieri Tromelin).

Ctenovolbina lanomelli ¥ (Beyrichia hammelli Miller and Ifaber).
Ctenobolbing obligua ® Ulrich.

Ctenobolbina oblonga (Entowmis oblonga Stensloft).

SILURIAN SPECIES.

Ctenobolbina granosa ® Ulrich.
Ctenobolbina punctata b Ulrich.

DEVONTAN SPECIES.
C'tenobolbina papillosa © Ulrich.
GROUDP O ('TENOBOLBINA SUBCRASSA.
ORDOVICIAN SPECIES,

Ctenobolbina erassa ® Ulrich.,

Ctenobolbina fulerata b Ulrich.

Cltenobolbina impressa (Fatomis impressa Steusloft).
Clenobolbive major (Bollia wajor Krause).
Clenobolbina mivor (Bollic minor Krause).
Ctenobolbing suberassa ¥ Ulrich.

Ctenobolbing winbonata b (Entomis wmbonata Stensloffy .

o Zeits, d. (. geol. Gesell, NLIV, 1802, pp. 891, 392, pl. xx1, figs. 15, 18.
U American  species.
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SILURIAN SPECTES,
Clenobolbine auricularvis (Bollia auricularis Jones).
DEVONIAN SPECIES,
Ctenobolbine minima ® Ulrich.
MISSISSIPPIAN SPECIES.

C'tenobolbina loculata @ Ulrich.

Krause ? and Steuslofl ¢ have described and referred a number of
unisuleate Ordovielan species to Lutomis. 'This arrangement of the
species is probably incorrect. the present writers doubting even that
the typical Entomida ave Ostracoda at all.  Krause's and Stenslofl’s
cutomids, on the contrary. seem to be closely allied to Ctenobolbina,
and. in part at least, congencric with species referred to this genus.
Others like Krause's £. siguia and . obligua ave so completely bi-
lobed as to suggest Didobella. Pending an opportunity to study speci-
mens of all these species, those not clsewhere referred in this work
may be provisionally left where their anthors placed them.

As stated on page 290, Ctenobolbine fumida Ulrich @ (see fig. 24,
p- 292) is now thought to be a peculiar Leyriclic and to have no very
intimate relations to the typical species of Ctenobolbina.  Indeed.
the bulbous end of the carapace in B. fumida is regarded as anterior,
whereas in (. ¢ilicta the thicker end is posterior. llence. if the spe-
cles is allied to (‘tenobolbina at all. it must be to the (. suberassu
section and not to the typical section of the genns.

The genetic alliance of ('tenobolbina to Beyrichia (more especially
to the subgenus Steusloffie) has been discussed on pages 296 to 200,

Genus DREPANELLA Ulrich.

Depranclla Urricn, Jour. Cincinnati  Soc.  Nat. Ilist., N1, 1S90, pp.
117, 118.

Depranclle MiLLER, North Aner. Geol. and DPal. First App., 1892, p. 707,

Drepanelly (part) ULricH, Geol, and Nat. Ilist. Surv. Minnesota, Final
Rept., TI1, Pt. 2, 1894, p. 670,

Carapace equivalves, usually about 2.5 mm. long, compressed con-
vex, somewhat oblong. subquadrate to subelliptical in outline: dorsal
edge straight. ventral side gently convex. ends subequal. the post-
dorsal angle sharper than the anterior. .\ constant sickle-<haped.
sharply defined ridge runs nearly parallel with and generally not fav
within the posterior and ventral edges of the valves.  Central and

¢ Americian species,

b Zoits. d. d. geol. Gesell., NLIV, 1802, pp. 3S3-399 7 XLV, 1896, . 935,
¢ Jdem, NLVI, 1804, . 777

4 Jour. Cincinnati Soc. Nat. Hist., NXI1L, 1890, p. 111, pl. vh, figs. Ha, Hh
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dorsal regions with two to seven nodes, the larger numbers resulting
through dissection of the primary two. When only two, they may
form a loop by union of their ventral parts. Surface smooth or
coarsely reticulated.

Genotype—Drepanella crassinoda Ulrich.  Other species referred
here, all of Ordovician age, ave: D. ampla Ulrich, D. bigeneris Ul-
vich, . crassinoda nitida Ulrich, D. elongata Ulrich, D. macra
Ulrich, D. vichardsoni (Beyrichia richardsoni Miller) and D). rich-
ardsoni canadensis Ulrich.

This apparently wholly American genus is remarkable for the ex-
treme variability of the nodes within the central area of the valves.
The hinodose 2. ampla probably represents the most simple type.
From this we pass to D. elongata, with its ventrally fuller valves and
Kledenia-like reduetion and disposition of the nodes.  There is a de-
pression or sulcus between the nodes in this species. A similar de-
pression of the surface outside of the nodes, without a reduction in
altitude of the nodes and the lower bonndary of the median sulens,
would result in a form essentially like D. bigeneris, which is strik-
mgly like a Bollia. In D. macra, D. crassinoda, and D). nitida the
nodes range in number from three in the first to seven in the last. .\
comparizon of the nodes of these three species established beyond
question that the larger numbers are produced by dissection. Indeed.
the seven nodes of 2. nitida ave all indicated by corresponding wholly
or partially separated nodes in /). crassinoda, and the corresponding
parts are no less easily recognized in ). macra.

The only constant features of Drepanella are the sickle-shaped
submarginal ridge, and, within reasonable bounds, the size of the
carapace. In other respeets the species are sometimes highly sug-
gestive of in part probably very distinet contemporary and later
genera. Thus, as stated on page 303, D. elongata might be classed as
a Aladenia if it had not the characteristie, submarginal ridge. while
it 1s really diflicult to point out suflicient reasons for excluding 2.
bigeneris from Bollia. But Drepanella is an old genus—probably
the oldest of the true rigid Beyrichiide—having been already well
established in the Stones River epoch. These diverse resemblances
may, therefore, be explained as synthetic vacillations of an ancient
type prior to the fixation of generic characters marking later devel-
opmental stages within the family. The sickle-shaped ridge, how-
ever, was a fixed character and dounbtless left its imprint in the his-
tory of the family. It is, therefore, not surprising that in the de-
cadence of the main Silurian genus Beyrichia this ridge is again
occasionally recognized. Tt 1s well shown. for instance. in the pe-
culiar Devonian descendant of Beyrichia, Hollina kolmodini (Jones).

The probable relations of Drepanella to Beyrichia, especially to
the tuberculata and the clarata sections, have been sufliciently dis-
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cussed on pages 289 and 294. It is a remarkable fact that these two
alliances are more obvious and apparently more intimate than are
those between Drepanelle and such nearly equally old genera as
('tenobolbina and Tetradella. 'There is so little evidence of transition
between them that derivation of cither of the latter from the first,
or. of the first from ecither of the latter, seems out of the question.
Though it 1s highly probable that all three were derived out of the
same  stock—presumably rimitic—it seems certain that the de-
partures from that primitive line were entirely independent and in
all cases rapid. Indeed, Primitia itself, which containg the oldest
of the distinctly furrowed Ostracoda, does not, geologically speaking.
greatly antedate Drepanella.  'The Cambrian seems to contain no
Ostracoda at all,® the oldest known representatives of the class being
" Leperditiideae, found in rocks of Beekmantown age. The Primitiidwe
and Beyrichiid:e did not appear till post-Beekmantown.

The species described in 1894 by Ulrich as Drcepanella bilater-
alis™ is so peculiar that it scems unwise to continne listing it as a
species of this genus. Though exhibiting a general vesemblance to .
crassinoda, 1t seems on closer comparison that the surface lobation
is really very different. In the first place, the marginal ridge is
developed only along the ventral border, terminating abruptly on
Loth sides, when it begins to turn up on the ends. Next the nodes

bove the ridge do not correlate satisfactorily with those of any of
the other species. There is a bilateral symmetry in their form and
arrangement with respect to the small mid-dorsal node that can not
be duplicated in typical Drepanclla, nor readily explaimed. The
explanations occurring to the writers entail departures from that
generic type of such importance that the removal of the species from
Drepanella seems imperative.  If the posterior node 1s assumed to
be i part made up of the post-dorsal portion of the marginal ridge,
then its inner part must represent the lower two-thirds of the trino-
date post-median ridge of P. crassinoda and the mid-dorsal node the
upper third of that ridge. According to another interpretation the
mid-dorsal node of 2. bilateralis would correspond to the dorsal
part of the antero-median node of 2. erassinoda and the main but
antero-median node, together with the crescentic ridge beneath it and
the small antero-dorsal node in the latter. In ecither case it would
mean that the mid-dorsal node occupies a different position from the
corresponding part of typical Drepanella; also modification of the
posterior lobes scarcely compatible with a strict conception of

¢ A comprehensive study of the supposed Cambrian Ostracoda recently com-
pleted has led to the conviction that these are Phyllocarida and not Ostracoda.

b Geol. and Nat. Hist. Surv. Minnesota, Final Rept., 111, Pt. 2, 1804, p. 671,
Pl XLvI, tigs, 35-38.
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Drepanella. Under the circumstances the writers feel justified in
proposing a new genns, with the following brief diagnosis.

Genus SCOFIELDIA, new.

Drepanclla (part) ULRICH, Geol. and Nat. Hist, Surv. Minnesota, Final
Rept., HI, Pt 2, 1804, p. 670.

Carapace 2 mm. to 3 mm. in length. oblong. subquadrate. com-
pressed: surface of valves broken up into ridges and nodes arranged
bilaterally with respect to a small node situated close to the middle
of the straight hinge line: on ecither side a large, irregnlarly triangu-
lar, ridged node, and along the ventral edge a thick. sharply elevated,
bar-like ridge.

(fenotype—NScofieldia bilateralis (Direpanella bilatcralés Ulrich).

The generie name 1s given in remembrance of Mr. Wilbur . Sco-
field. with whom the senior author was pleasantly associated in the
study of the Ordovician Gastropoda of Minnesota.

Genus TREPOSELLA, new.

Beyrichia (part) Urrica, Journ. Cineinnati Soe. Nat, ITist., XTI, 1807,
p. 190.

Carapace small, about 1 mm. in length, semiovate or subquadrate,
the hinge long and straight. the other margins curved and supplied
with a radially striated frill. Ventral part of valves swollen. the
fullness forming a low, not sharply defined longitndinal ridge. Jusi
above this, two unequal nodes. the smaller being of hemispherice form
and located just behind the center of the valve. The larger node 1s
somewhat balloon-shaped, situated n front of the middle, connected
to the ventral ridge by a narrow neck, from which it extends upward
to or slightly beyvond the dorsal edge. DBetween the two nodes, a
narrow, sharply excavated suleus. terminating below in a pit.  Fe-
male (7)) provided with a sharply defined. ege-shaped, ventral pouch.
located practically midway between the ends.

(Fenotype—Treposella Tyoni (Beyrichia Tyori Ulrich).

This genus 15 proposed for the reception of what is supposed to be
an important link in the evolution of ollina from Beyrichia. The
female is still provided with a ventral pouch. but it is essentially
miedian m position, while m all trane Beyrichiwe 1t is placed well be-
hind the mid-length.  The anterior lobe also is essentially as in
Beyrichia, but the mdefinite ventral swelling is snggestive of Ala-

denia vather than Beyrichio. Compared further with Beyrichia, the |

entire oh=olescence of the posterior ridge of that genus i 7'reposclla
is perhaps the most striking diflerence. The presence of a sharply
defined median pit, as in /wryehéling and other Primitiidae, is prob-
ably a reversion to ancestral charncteristics.
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Except the ventral pouch, all the above-mentioned departures from
the typical Silurian Beyrichiwe are toward the new Devonian and Car-
honiferous genus ffollina. Indeed, were 1t not that 7. lyoni still
possesses the Bevrichian ventral pouch, the writers would undoubt-
edly have referred the species to /ollina.  But, having a pouch, and
being also in other features neaver Beyrichia than is any oue of the
species of ZZollina, the intermediate position of 7. lyoni secms as-
sured. As its inclusion in either of these genera would introduce
undesirable elements of uncertainty in their respective diagnoses, it
has been thought advisable to give it and any other sinilar species
that may be discovered an independent position,

Genus HOLLINA| 1ew.

Ctenobolbine (part) Uwnricrr, Jour. Cincinnati Soc. Nat. ITist.,, XTI, 1801,
p. 187 XIX, 1900, . 182,

Beyrichia (part) JonNes, Quart. Jour. Geol. Soe. Lendon, NXLVIL 1890, p.
538, —ULrIci, Jour. Cincinnati Soc. Nat. Hist., XI1I, 1891, p. 189,

Bollia (part) Ucrici, Jour. Cineinnati Soce. Nat. Hist., NI 1891, p. 205,

Carapace clongate, produced and tapering somewhat anteriorly,
essentially equivalved. Valves provided with a marginal frill, con-
ave on the inner side, overhanging the contact edge. often wanting
at the anterior end. Except for two constant rounded nodes, the
lobation of the surface varies greatly. One of the constant nodes is
situated close to and partly in front of the middle of the hinge line:
the other, usnally the smaller, 1s placed lower and more or less be-
hind the center of the valve. Occasionally the hollow between these
two nodes is excavated. In most species there 1s a continuous or
broken ridge in the ventral part; in one (/7. Zolinodini) this ridge
continues up the hinder end to the dorsal angle., in others (Z. insolens
and /7. tricollina) the post-dorsal extremity remains prominent and
forms a rounded node, the remainder of the ridge being dissected
and tending to obsolescence; in two other species (/1. grauifera and
Il. antespinosa) the ventral ridge joins the two constant nodes, the
result, being a loop as in Bollie. Finally, in a later stage (as, for
instance, //. radiate) the ventral ridge is obsolete and only two
rounded nodes remain.  Oceasionally an extra node is developed near
the anterior margin. A ventral pouch, as in Beyrichia, has not been
observed.

Genotype—~Iollina insolens (Ctlenobolbina insolens  Ulrich).
Seven other middle Devonian species and four Carboniferous species
are referred here as follows: 77. antespinosa. [l. armata, 1. cavimar-
ginata, Il. informis, Il. spiculosa, all described by Ulrichi as species
of Ctenobolbina, and I1. kolmodini and 1. tricollina, orviginally re-
fered to Beyrichiu, the first by Jones. the second by Ulrich.  The
Carboniferous species are /1. granifera. a Spergen species deseribed
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as a Bollia by Ulrich, /1. radiata (Beyriclia radiata Jones and
Kirkby), varviety cestriensis Ulvich, 1. longispina (Beyrichia longis-
pinc Jones and Kirkby)., and 2. cumacicta (Beyrichic 2 cmaciata
Ulrich and Bassler).

Comparison of the figures on Plate XLIT gives a good idea of the
unnsual range of variability of the species associated in this new
genus.  On closer study, however, strong elements of similarity wili
be noted rnnning through the whole assemblage, the observer being
finally convinced of the essential naturalness of the association.
It is not contended that the group is natural in the sense of being
composed of species descended from a single ancestor.  On the con-
trary, it is believed they were derived from perhaps several preced-
ing species of Leyrichia and possibly Ctenobolbing, and that the
singularities resulted through atavistic tendencies developed in the
Devonian decadence of the Silurian Beyrichiideae.

The Devonian species of the genus may be regarded as vacillating
intermediate stages between the trilobate Silurian Beyrickic and the
final, again long-lived. simply binodate Carboniferous phase of the
new genus, namely, the small group of species of which /. radiata
(Jones and Kirkhy) is a typieal example.  Whereas most of the
Devonian species oceur at the Falls of the Ohio in a thin bed thought
to be of Onondaga age, indicating rapid evolution, /. rudiata ranges
with very slight change from the Chester to near the close of the
Pennsylvanian.

Compared with true Beyrichia, which has constantly three verti-
cally elongated lobes, the new genus /follina is distingnished (1) by
the progressive obsolescence of the posterior lobe. (2) by the rounded
form of the median and anterior nodes or lobes, (3) by the restrie-
tion of these nodes to the dorsal halt of the valve. (1) by the rela-
tive fullness of the ventral parts (agreeing i this respect with
Nlawdeniay. and (5) by the constant development of an anteriorly
incomplete marginal frill. A probable sixth ditference is indicated
by the apparent absence of a ventral pouch.

The fullness of the ventral region, also the rounded form of the
nmedian  (posterior)  mnode  suggests even  closer  alliances  with
Wladenia, but the rather obvious relations of Zollina o Treposella
lyoni and the probable derivation of that species from Deyrichia
tends to negative this suggestion.  The Devonian species would never
cause one to think of Aledenio. Tt 1s only the wmore simple /.
radiata group that might recall that Silurian genus,  But these even
will be distingunished at once by the-anterior node, the like of which
never oceurs in Alledenia.

In a former papers the writers mention the possible desirability
of including 2. radicte and its immediate allies in ldickia. 1t 1s

2 Proc. U, N0 Nat, Mus,, XXX, 1906, p. 152,
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now quite clear that such a cowrse would be unwarrantable.  Taking
mto account only this, that both have two constant and simtlarly
placed nodes, the logical conrse would be to unite them. But if the
apparvently unquestionable derivation of /7. radiata from the
Devonian species of I ollina is considered, the impropriety of the sug-
gested reference cannot be ignorved.  'lrichia is one of the Primi-
tridec: [olling 1s a derivitive—presumably somewhat atavistic-—of
Beyrichnde.

As s evident from several preceding references in the paper to
Ilollina, the writers now regard the resemblance of certain species
to (tenobolbina. and of others to Lolliu, as atavistic stages in the
Devonian and Mississippian evolution of the typical Beyrichian
stock, and not as survivals of the generie types to which they were
orviginally rveferred. Ulrich placed most of the Devonian species
under ('fenobolbina becanse of their general similarity in form, loca-
tion, and range of variation to the (. subcrassa group of that genus,
while the later /7. granifera was referved to Bollia solely becanse the
ventral union of its two nodes forms a loop precisely like the inner
loop of typieal species of that genus.  In neither case were the char-
acters now relied on, sueh as the two constant ronnded nodes and
the broad frill on the posterior and ventral margins, taken into ac-
count, and the genetic relations to Zeyrichia, though suspected, were
not appreciated as they should have been. ™ Loops ™ strikingly like
that in Zollic occur in other types. This was recognized by Ulrich
in 1694 ¢ in discussing Drepanella bigeneris, a notable instance of
this kind.

Subfiunily IWLACDRN IS IN 4%,

Genus KLEEDENELLA, new.

Beyrichia (part) JonNes and AUTIORS.

Klwdenia (part) JoNes, ULricH, and most A UTHORS.

Bollia? (part) ULricn, Geol. and Nat. IIist. Surv. Minnesota, Final Rept.,
111, Pt. 2, 1804, p. 669,

Carapace small, strongly convex, elongate, somewhat barrel-shaped,
the length usnally less than 1.5 mm. : dorsal edge nearly straight, ven-
tral edge usually somewhat conecave. ends approximately equal in
height but differing in outline, the antero-dorsal angle often rectan-
gubr and always more distinet than the post-dorsal.  Valves un-
equal, the right overlapping the left around the ends and the ventral
side.  Of the lobation, the constant features are two sharply im-
pressed vertical or slightly oblique furrows. separated by. a narrow
lobe, in the posterior half. In the more simple forms, these furrows
extend only about half across the valve. Anterior half may be wni-
formly convex, but, as a rule. is more or less clearly biseeted vertically
by a straight or curved furrow. When present, this anterior furrow

% Geol. and Nat. IIist. Surv. Minnesota, Final Rept., I1I, Pt. 2, 1894, p. 671.
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often produces an appearance suggesting the “loop ™ of a Lolliu.
Surface generally smooth and polished, and without ornamental
markings.

(Cenotype—INladenelle  penusyleanica  (Kladewia  pennsylvanica
Jones).

Of unquestioned species of this genus, some eight or ten, two of
them perhaps being merely varieties, are contained in the collections
of the U. S, National Museum. These range in time from the Clin-
ton to middle Devonian. A British Carboniferous species, published
by Joues and Kirkby under the name ZBeyrichic? bicacsa, probably
Lelongs to this genus.  Except this and the two Devonian species, all
the others are confined to the Rilurian rocks of the Appalachian
province. s a rule, the species are exceedingly prolific in the way
of individuals, the layers of limestone in which they ocenr being
almost literally made up of their remains.  In most cases they ocenr
as entire shells, which, being easily freed from the matrix, are admir-
ably suited for detailed study.

Only about half of the known forms have been described, and one
of these (described as Beyrichia tiisnleata by Hall) has never been
adequately figured.  Alodenia pennsyleanica, as figured hy Jones in
1889 7 melndes two distinet species and a variety, which are repre-
sented by thousands of specimens in the material available to the
writers.  The form represented by Jones's figures da, b, ¢, d, and 6 is
accepted as the Aladenella pennsyl ranica.  His figures S and 9 arve
regarded as based on examples of our . twrgida, new species.l while
Ta and 70 probably represent a variety of the latter. here distin-
cuizhed by the subordinate name centrosa.

CAmer. Geol, TV, po 341, figs, 54,

b Kiwdenelln Turgida is distinguished from K. peausylvanica. as here restricted,
hy the strong development ot the anterior sulcus,  This sulcus delimits a well-
marked auterior lobe and produces a somewlhat concentrie arrangement of the
lobes hehind it, the effect being quite different from the usual appearance of
. pennsylranica,

Length of a normal right valve, 1.10 mm.; height, 0.64 mm.; length of a
short Teft vialve, 097 . height, 0.60 mim.  See Plate NLIILIL, figs. 6, 7.

Formation and locality—Coeymans limestone, Cumberlaind, Maryland,

Colypes.—Cat, No, 53278, U.SN.M,

CThis form is more like K, pennsylranica than K. turgida in lobation of the
valves, heing without g well-marked anterior suleus, but in the less elongate
form and general aspeef it is so like N, fwrgida that it has been plieed as a
variely of this species,  Its main peculiarity lies in o ventral swelling which
canses ane apparent break in the antero-medinun lobe,  The ventral flange is
unusiatly well developed and the series of granules along the antero-ventral
cidge has not beeun observed u any other species of the genus. See Plate XLIIL
fign, S

Formation and locality. - Coeymans limestoue, Ciamberlind, Maryland,

Holotype.—Cat. No. H3279, U,8.N.M,
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The genus 1s divisable nto two sections, the first comprising the
greater part of the known species, among them the genotype.  In {his
group the posterior and median furrows are shorter than in the sec-
ond, and the anterior furrow either wanting or more or less well de-
veloped. In the second gronp, of which Zeyrichic halli Jones (13ol-
li halli Ulrieh) 1s a good example, the posterior and anterior fur-
rows are long. subequal, and extending nearly or quite across the
valve. The general expression is rather strikingly dissimilar in the
two groups, but on ciose comparison it is found that the differences
are not essential and, moreover, that the extremes ave bridged by
conueeting lnks.

The Alawdenclla halli, as it should now be ealled. simulates Bollia

symmetrica (Hall) to such a degree as to snggest its devivation from
that earlier Silurian (Rochester shale) species. The Bollia, however,
has not overlapping valves as has the Aledenclla.  Besides. the lat-
ter (ype appears to have been established already in Clinton {ime,
mdicating that its ancestors are to be looked for among Ordovieian

61

I"tés. 61-G4.-—61. LEFT VALVE OF DIOLL1A sYMMETRICA (11ALL). 62, RIGHT VALVE OF
KL@®DENELLA HALLI (JONES). COPIED FROM JOXNEsS. (3. RIGIIT VALVE OF KL(EDENELLA
TURGIDA, NEW SIPECIES. G4, RIGIIT VALVE OF DEYRICIITA? PARALLELA ULRICII, X 20,
(AFTER ULRICH.) TIHESE FIGURES ILLUSTRATE (1) THE SIMILARITY OF ENPRESSION
OF DOLLIA TO KLMDENELLA, AND (2) THE POSSIELE DERIVATION OF KLDENELLA FROM
THE RICEHMOND SPECIES DEYRICHIA? PARALLELA.

species.  Such a possible ancestor 1s found in the peculiar Richmond
species described by Ulrvich as Primitia ov Beyrichia parallela. The
ceneral form of the valves and the lobes ave sufliciently like A7n-
denclla to encourage the belief that it fulfills the vequirements of
the case. It is to be regretted, however, that only separated valves
of this Richmond species are known, so that it is diflienlt, if not im-
possible, to decide the question by showing agreement also in the
matter of inequality of its valves,

Because of the mentioned resemblance to Bolliv, Ulrich i 1894
tentatively referred species of the A A«lli section, inecluding AL
clurkei (Beyrichic clarkei Jones) and two new species. to Zollia.
Although this reference is now thought to hiave been in error, it must
be admitted that it is not easy to show just why the gronp was not
descended from Bollic regudaris and B. symumietrica. At that time
the senior author had very few specimens of the type now diserim-
iated under the name Ala@denella, and K, halli and . clarkei were
known to him only from the rather indefinite fignres and deseriptions
published by Jones, which neither showed nor mentioned the inequal-
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ity of their valves. Hence, he had had no opportunity to observe the
principal evidence in the case, namely. the transition from A" penn-
sylvanica to K. clarkei and the fact that while the vaives of Bollia
are cqual. those of Alwdenella are unequal. In passing, it may be
said that Bollia is regarded as an early derivative of Primitia, that
it established an independent line having no subsequent connection
with the true Beyrichiida and that it represents the most complex
stage of lobation attained by the Primitiide.

The Klwdenelline are Beyrichiida with valves more or less dis-
tinctly overlapping. s a rule, the overlap is confined to the ventral
side and ends.  Beyrichiopsis Jones and Kirkby, Beyrichiella Jones
and Kirkby, Jouncsina, and Nirkbyina, new genera, are referred to
the subtamily. Technically Ayammodes Jones fulfills the require-
ments. but. being convineed of the genetic alliance of that genus to
Nlwdenia, the writers hesitate to remove it from the Beryrichiidee.

CARBONIFEROUS BEYRICHIIDZA.

Two vears ago.l the writers had occasion to discuss the Carbonifer-
ous Beyrichiide.  Among the conclusions were (1) that the group of
Beyrichia radiata is worthy of generie separation, a view carried out
in the present communication by the erection of the new genus 770l-
lina; (2) that the reniaining. inequivalved Beyvrichiidew, including
Beyrichiopsis, Beyrichiclla, and Synaphe, of Jones and Kirkby,
besides a number of species referred by these authors to Beyrickia,
probably constituted a single comprehensive genus: (3) that Synaphe
should be relegated to synonymy under Beyrichiclla; and (4) that
two subgenera might be recognized. of which Zeyrichiopsis would
be one.  Similar conclusions were reached in the present more com-
prehensive study of the family, the principal difference being that
Beyrichiopsis and Deyrichiclla ave recognized as genera, and a new
genus, Jonesina, 15 proposed instead of a second subgenus.”
Finally. a fourth genus, Airkbyina, 1s proposed for two species
doubtfully referred to Beyrichiclla by Jones and Kirkby, and which
were not considered in 1906,

A new variety of K. elarkei is here institnted nnder the name of paupera of
which the following are the characteristies: The valves and the ridges espe-
cially are thinner than in the species itself, giving the whole a somewhat
emaciated appearanee.  IMurthermore, the furrows present somewhat irregularly
distributed but numerouns papillic which have not been observed in the typical
form of the species.  See Plate XLIII, fig, 5.

Formation and locality.—Cocymans lmestone, Cumberland, Maryland.

Holotype.—Cat. No. 53280, U.S.N.M.

D Proc. U. 8. Nat. Mus.. XXX, 1906, pp. 151-150.
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Considerable instability of character in these inequivalved Bey-
richiidee was recognized in the preceding publication: also the fact
that many of them exhibited more or less obvious resemblances to
Ordovician and Silurian types. These facts were explained as result-
g from reversion and arrested development incident to the degen-
eration and extinction of the family in Carboniferous time.

In now recognizing four genera instead of a single broad genus,
it is not intended to convey the impression that the writers have
materially changed their opinions respecting the close alliance of
the several groups. Neither are the groups of species thought to be
more natural genetic associations than they were belicved fo be iy
1906. Tt is only in deference to the matter of convenience in classifi-
cation, and to insure greater clearness and brevity in definition, that
the change from one to four is made. Considering them as one genus,
1t seenied impossible to draw up a reasonably brief diagnosis that
would not cover a variety of really very distinet pre-Carboniferous
types. Though it can not be denied that the whole group is bound
together by intimate alliances, it is yet a fact that but a single feature
of generic or family rank pertains to all its members, namely, slight
inequality of the valves. But this feature. of course, is not peculiar
to this group, since it occurs in many otherwise very different Ostra-
coda. By dividing the group into four enera and using the feature
common to them all as characterizing a subfamily of Beyrichiidz,
the resulting classification is at least convenient and probably as
natural as it can be made so long as established characters are con-
sulted as not less important than genesis in the forming of zoological
classifications.

In the present arrangement of the Carboniferous Kleedeniellina,
Ul of the British species described by Jones and Kirkby are ac-
counted for save Beyrichia tuberculospinosa. B. multiloba, and B.
ravicosa. The published figures of these three species * indicate pecii-
1arities, the value of which it would be unwise to decide without first
rerifying them by study of good specimens. Until that is done, it 1s
wdvisable to leave them in the still large residuum of undetermined
ind doubtful species of Beyrichia. In the meantime it may be said
hat B. wmultiloba and B. varicosa would have been placed with
Toucsina were it not that in both cases. as figured by Jones and
Sirkby, the left instead of the right valve is the smaller. Tn this
espect the two species agree with Alwdenclle. The figures of 7.
uberculospina ave indecisive on this point, and the most that may
¢ said of this species at the present time is to suggest that it may
e an aberrant olling and as probably velated to /7. longispina.

“Jones and Kirkby, Ann. and Mag. Nat. Hist, (5), XVIII, 1886, pl. v,
Proe. N. M, vol. XXXV—0S—-21
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Beginning with the most simple type, the genera may be defined
briefly as follows:

Genus KIRKBYINA, new.

Beyvichielle ? Jongs and Kirxby, Ami. and Mag, Nat, Hist. (5), XVIII,
1886, . 260.

Carapace small, less than 1 mm. in length, rather short, subovate to
subquadrate, ventricose, thickest anteriorly, with a <imple primitian
sulens abont the middle of the dorsal half.  Valves unequal. the right
shightly larger and overlapping the edges of the left.

Genotype—Nivkbyina reticosa (Beyrichiella 2 reticosa Jones and
IGrkby).

In the same paper ¢ Jones and Kirkby describe a second more tumid
species, likewise referring it doubtfully to Beyrichiella under the name
B. 2 ventricornis. At present only these two DBritish species may be
safely placed in the genus Aérkbyine. There are a few as vet nn-
studied, Primitia-like Ostracoda in American deposits of Carbon-
iferous age that may turn out to belong here.

Nirkbyina vesembles Primitia. but is readily distinguished by its
overlapping valves and thicker anterior end. In Primitia it is the
posterior half that is usually the thicker. Zeyrichiclla has a more
elongate shell and broader sulcus, while its left valve and not the right
1s the larger.

Genus BEYRICHIELLA Jones and Kirkby.

Beyriclhiclla JoNes and KIrkpy, Geoll Mag., Dee. 3, H, 188G, p. 458 Proe.
Geol, Assoc., IX, 1886, p. 506,

Beyrichiclla (part) Unricnt and DBAssLER. I'roe. U, N Nat. Mus,, XXX, 1906,
pp. 151-153.

Syuajhie JoNes and KiIrRgpy, Trans, Royal Dublin Soe, (2), VI, 189G, p. 190, —
Urricor and BassLer, Proc, U, S, Nat. Mus.,, XXX, 1906, p. 152,

Kirkbyia Cossaany, Revue Critique de Paleozoologie, T11, 1899, p. 45 (pro-
posed for Syunaphe, preoccupied).

Carapace small, 1 mm. or less in length, clongate snbquadrate.
thickest anteriorly, with a rather broad median sulens giving the shell
a bilobed aspect: a low, transverse ridge in the ventral part ents oil
the sulcus and unites the lower parts of the two lobes.  Valves un-
equal, the edge of the smaller right valve being set into the over-
lapping ventral and end parts of the larger left valve.

Genotype—DBeyrichiella eristata Jones and Kirkby.

The writers fail to see more than specific differences between 7.
cristata and Kirkbya anncctens. the type of Synaphe Jones and
Kirkby (not Synaphe Huebner). Tt ix, therefore. placed here as a

@ Ann. and Mag., Nat. Hist. (5), XVII1, 1886, p. 260,
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second species of Beyrichiclla. .\ third, the only known species from
American strata, was described by Ulrvich as Ulrichia confluens.
Viewed in the narrow sense in whieh this genus was proposed and in
which it is now thought desirable to recognize it, Beyrichiellu is
clearly distinguished from other members of the subfamily. The
shell is relatively longer than that of Aérkbyine and its larger valve
is not the right as in that genus, but the left. The lobation of the
vilves is also less simple, the low ventral ridge, connecting the two
Larger lobes, being a character not observed in Airkbyina. The gen-
eral shape of the carapace is decidedly like that of Beyrickiopsis. but
the characteristic rounded. median—or rather post-median—node of
that genus is wanting in Beyrichiclln.

Genus BEYRICHIOPSIS Jones and Kirkby.

Beyrichiopsis JoNEs and KIRkeY, Geol, Mag., Dec. 3, 111, 1886, p. 4341 Proce.,
Geol, Assoc., IX, 1886, . 506G: Quart. Journ. Geol. Soe. London. NLIIL
1886, p. 506,

Beyrichiopsis ULRICH and DAssner. Proce. U. S, Nat. Mus, XXX, 1906, p.

153.

Carapaee small. about 1 mm. in length, oblong, subquadrate to sub-
elliptical. straight on the dorsal side, tapering shightly and thickest
anteriorly: on the whole, rather strongly convex. .\ broad Dbased.
rounded swelling or lobe occupies the greater part of the anterior
half. A\ second, smaller rounded eminence oceurs behind the mid-
dle and usually above the mid-height of the valve. Tt is often sur-
rounded by a slight depression usually deepest on the anterior side,
Free edges of valves usually with a broad, spiny frill: in other cases
merely denticulate. Two or three thin, crest-like ribs commonly
cross the surface in a longitudinal direction.

Genotype—DBeyrichiopsis  fimbriata Jones and Kirkby. Other
typieal species are 3. cornuta, B. subdentata, B. jortis, B. granulata,
and B. simplex, all described by Jones and Kirkby from British
Carboniferous specimens.” Two new species in the Ulrich collection
in the U. S. National Museum were collected from the basal shales of
the Tullahoma formation in central Tennessee. One of these has
a frill like B. fimbriata, the other is more like B. cornuta.

Compared with the other genera of the subfamily Kledenellinz,
Deyrichiopsis is distingnished at onee by the small, rounded post-
median node. Otherwise the genus is not greatly different from
Beyrichiella, its nearest ally. the usual presence of a spiny marginal
frill being of subordinate importance. Another difference, how-
ever, is found in the transverse ventral ridge seen in Beyrichiclla but
which is absent in Beyrichiopsis. .

7 Geol. Mag., Dec. 3, ITI, 1886, pp. 434—437.
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B. simplex and B. granulata® depart somewhat from the other
species in the more subdued development of both the anterior and
the median lobes. These two species strongly resemble Aledenia.
Indeed, it is difficult to point out satisfactory differences. Tlowever,
as that genus became almost extinet with the close of the Silurian,
it seems highly unlikely that these Carboniferous species were directly
connected with it.

Genus JONESINA, new.

Beyrichia (part) JoNes and KRBy, Aun. and Mag. Nat. Hist. ¢5), XVIII,
1886, p. 258 Geol. Mag,, Dec. 3, TII, 1886, p. 438,

Beyrichiella (part) ULricoa and BASSLER, Proe. U. S. Nat. Mus., XXX,
1906, pp. 151-155.

Carapace small, about 1 mm. in length, usually elongate, the out-
line varying from subelliptical to oblong or approximating a par-
allelogram; greatest thickness in anterior half. Valves strongly
convex, variously lobed, unequal, the left being the larger, sometimes
overlapping the edge of the right on all sides. The most simple
types (J. craterigera and J. arcuata) are marked with a rather deep
dorsal sulcus situated somewhat behind the middle. The whole
area in front of this sulcus may be almost uniformly convex, or a
node may be obscurely defined in its post-dorsal quarter (that is,
just in front of the sulcus). Behind the sulcus a more clearly defined
node is always observable. In more complex species (J. fastigiata)
three nodes are distinguishable, two, subequal, situated on opposite
sides of the main sulcus, and a larger, less definitely outlined, lobe
occupying- the anterior third. IFinally, in /. fodicata, the anterior
lobe is divided by the separation of a node simulating the other two
i size and form. while all three nodes will appear as connecting
below with a low marginal ridge. A more or less obscure and
variable ridge commonly unites the two median nodes, occasionally
producing an effect simulating Bollia.

‘enotype—Jonesina fastigiata (Beyrichia fastigiata Jones and
Kirkby).

The following additional species are veferred to Joncsina: J. ar-
cuata (Bean) (as figured by Jones and Kirkby under the genus Bey-
vichia) » J. bradyana (Beyrichic Jones and Kirkby).© J. craterigera
(Beyrichia Brady Ms., Jones and Kirkby).? J. fodicata (Beyrichia

@ Jones and Kirkby deseribe the latter as a variety of B. fortis. It seems to
the writers as allied to B. simplexr rather than B, fortis, the post-mmedian node
as well as the general expression of the valves, aside from the snrficial crests,
being the siaine as in the former and quite different from the latter.

b Geol, Mag., Dee. 3, 111, 1886, p. 438, pl. x11, figs. 12-14.

¢ Tdem., fig. 11.

2 1dem., figs. Ta, Th.
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Joues and Kirkby),» all from the Carboniferous rocks of Great
Britain, and J. bolliaformis and vav. tumida (Beyrichiella Ulrich
and Bassler),” and J. gregaria (Beyrichielle Ulrich and Bassler)e
from rocksof Pennsylvanian age in Kansasand Texas. Other Ameri-
-an species are known, but remaiu to be described.

Jonesina sometimes resembles Aladenella to a marked degree.
This is true especially of ./. craterigera, but with entire specimens the
observer should experience little difficulty in distingnishing them, the
matter of relative size of the valves being reversed in the two genera.
In the older genus the right valve is the larger, whereas in Jonesina
it 1s the left.

In correlating the nodes of Jonesina with those of a typical Bey-
richia, it is to be observed that the median lobe of the latter corre-
sponds to the post-median node of Jonesina, the one, two, or three
nodes in front of the median suleus being equivalent to the single or
dissected anterior lobe of Beyrichia. Obviously the location of the
homologous parts in the two genera is widely different.

¢ Ann. and Mag. Nat. Hist. (5), XVIIL, 1886, p. 258, pl. vii, figs, 4-6.
b Proc. U. 8. Nat. Mus., XXX, 1906, p. 158, pl. x1, figs. 7-11.
¢ Idem., fig. 18,
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JXPLANATION OF PLATE XXXVIIL

Group of Beyrichia tuberculata.

. Iour views of a left valve of Beyricliia tubereulata.

Sinmilar views of a right valve of female individual of same.

. Four views of a right valve of B. tuberculata bigibbosa Reuter,

Similar views of a right valve of B. noetlingi Reuter.  All the figures
are magnified five times and copied from Reuter.
v
Group of Beyrichia Kledend,

. Two views of a left valve of Beyrichia maecoyiana sulcata Reuter,

X 8.

. Similar views of left valve of female individual of same, X N.
. Left valve of Beyrieliia lindstromi Kiesow, X S.

Figs. 5 and 6 are copied from Reuter and fig. 7 from Kiesow.

. Left and right valves of Beyrichiu moodeyi, new species, X 10,

‘aynga formation, Caecapon, Maryland.

tight and left valves of Beyrichia waldronensis, new species, X 10,

Niagara (Waldron), Waldron, Indiana.

Group of Beyrichia buchiana,

Left valve of Beyrichia buchiana Jones, X 8, Copied from Jones.

Four views of a right valve of Beyrichia buchienae angustata Reuter,
X 6. (After Reuter.)

A rvight valve of Beyricliia laucnsis Kiesow, (After Kiesow.)

Group of Beyriclia salteriana.

Lateral and ventral views of a right valve of Beyriclia salteriauu
Jones, X 10. (After Reuter.)

Right valve of Beyrichia granulosa Hall, (After Hall.)

Group of Beyrickia clavata.

Right valve of Beyrichia clavata Kolmodin., (After Kiesow.)

Right valve of Beyrvichia jouesii Boll,  (After Kiesow.)
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EXTLANATION OF PLATE XXXVIIE

Group of Beyrichiu linuerssoni (= subgenus Nteusloffia.)

. Left valve of Beyrichia (Steuslofiia) linnarssoni (Krause), X 20,
. Left valve of Beyrichia (Nteuslofiia) auntiqua (Steusloff), X 20,
. Right valve of Beyrichia (Steusloffie) simpler (Krause), X 15.

. Left valve of Beycichia (Steusloffie) acuta (Krause), X 20,

Left valve of Beyrictia (Steusloffia) signate (Kraunse), X 10.
Figure 2 is copied from Steusloff; the rest are after Krause.
Group of Beyriehia interrapta.

. Right valve of Beyrichia interrupte (Jones), X 20.

Left valve of Beyrichia granulifera, new name, proposed for Bollia
granulosa Krause, preoceupied in the genuns Beyrichiu, X 15.

Left valve of Beyrichia r-scripta Krause, X 15.

Left and right valves and dorsal edge view of the complete carapace
of Beyrichia damesi Krause, X 15.

Figure 6 is copied from Jones, while 7 to 11 are from Krause.

Klwdenia initialis (Ulrich).

Side and ventral edge views of a right valve, X 20. (After Ulrich.)

Klwdenia acilekensiana (Jones).

Right valve of female individual, X S. (After Jones.)

b, Klwdenie pracuuntia, new species.

Right valve, X 10.
Ordovician (Hermitage). <+ miles south of Carthage, Tennessee.

. Klodeuia wmaryinalis, new species,

A right valve, X 10.

Helderbergian, Dalhousie, New Brunswick.

Kladenia punetillosa, new species.

Lateral view of a right valve, X 10.

Helderbergian, Dalhounsie, New Brunswick.

Kladenia retifera, new species.

Left valve, X 10.

Ilelderbergian, Dalhousie, New Brunswick.

Klwdenia sussereusis (Weller).

Two left valves, X 10.

ITelderbergian, Dallionsie, New Brunswick.

KNladenia manlicusis (Weller).

Left valve of a female individual, X 10. This speci'mon agrees fairly
well with Weller's  description and figures of his Beyrichia
manliensis from Manlins of New Jersey, except in the apparently
less development of the border. The surface is very finely punctate.

flelderbergian, Dalliousie, New DBrunswick.

2. Klwdeuia fimbriata, new species,

Left valve, X 20.

Coeymans limestone, Herkimer County, New York.
Klwdeuia contricornis, new species,.

Left valve of a female individual, X 20,

Coeymans limestone, Cumberland, Maryland.
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EXPLANATION OF PLATE XXXIX.

otherwise marked, the figures o this plate are copied from Ulrich.

Tetradella subgquadrans Ulrich,

Left valve, X 20,

Dorsal view of same.

Posterior end view.

Telradella quadrilivala (T1all and Whitfield).
Side view of a right valve, X 20,

. Posterior view of same specimen.

Teteadella lunatifera (Ulrieh).

Side view of right valve, X 22, showing the nsual characters.
Telradella warcliica (Krause).

Right valve, X 15, (After Krause.)

. Telradella ¢ digilata (Krause).

Side views of left and right valves respectively of this doubtful
Tetradella, 'The obsolescence of the ventral margin is particularly

characteristic of this species,
Tetradellu (KNiesowia) dissecta (Krause),
Left valve, X 10.  (After Krause.)
Teteadelle (Kiesowia) mauiillose (Krause),
Left valve, X 20.  (After Kranse.)
Tetradella (Kicsowia) radians (Krause).
Left valve, X 10, (After Krause.)
Ceratopsis chawmbersi (Miller).
Side view of a left valve of the nsual form, X 20.
Ventral view of the same valve,
View of inner side of more elongate right valve, X 20.
A right valve, X 20, with the posterior median ridge divided.
Ceratopsis climbersi robusta Ulrieh.
Side and posterior end views of a complete carapace, X 20,
Cerdiopsis ocalifeea (Hall).
A left valve, X 15, showing the mushiroom shaped process.
Jones.)
Dorsal view of a complete carapace, X 15,
Cevatopsis quadrifida (Jones).
Side view of right valve, X 156, (After Jones.)
Ventral edge view of same.  (After Jones,)

{After
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EXPLANATION OF PLATE XL.

Unless otherwise stated, the figures are copied from Ulrich.

2. Ctenobolbina eiliata (Emmons).
1. Side view of left valve, X 15,
2. Interior of right valve.

3-5. Ctenobolbina emaciata (Ulrich).
3. Left valve, X 20.

4,5. Ventral and end views of same,

G-S. Ctenobolbina alota Ulrich,
6. Left valve, X 18,
. Dorsal edge view of complete carapace, X 25.
8. Ventral edge view of same specimen.
0. Ctenobolbing bispinosa Ulrich.
Right valve, X 18,
10. Ctenobolbine obliqua Ulrich.
A right valve, X 20, in which some of the flange is missing.
11. Ctenobotbina oblonga (Steusloff).
View of a right valve of this species, X 20. (Copied from Stensloff.)
12, Ctenobolbina granosa Ulrich.
View of a perfect left valve, X 20,
13, 14. C'teuobolbina fulcrata Ulrich.
Lateral and posterior views of a left valve, illustrating the usual
characters of the species, X 20,
15,16, Ctenobolbina crassa Ulrich.
Tateral and posterior views of a left valve, X 20.
17,18, Ctenobolbina suberassa Ulrich.
Lateral views of a left and right valve, respectively, X 20.
19, 20. Ctenobolbina punctata Ulrich.
Lateral and dorsal views of a right valve, X 20,
21, 22, Ctenobolbina papillosa Ulrich.
Lateral and ventral views ot a left valve, X 20.
23, Ctenobotbina minima Ulrich.
A right valve, X 30,
24, C'tenobolbina impressa (Steusloff),
Lateral view of a right valve, X 20. (After Steusloff.)
25-27. Ctenobolbina anricularis (Jones).
25, Lateral right side view of the complete earapace which is slightly
tilted, X 25.
26, 27. Ventral and posterior views of the same carapace. (Copied from
Jones.)
28, Ctenobolbina wumbonata (Steusloff).
Left valve, X 20. (Copied from Steusloft.)
29, Ctenobolbina wdjor (Krause).
Lateral view of right valve, X 15, (After Kranse.)
30-31, Ctenobolbina toculata Ulrich,
30. Exterior of an apparently perfect right valve, X 20,
31. Interior of a left valve, X 20,
332

-



i
1 U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. XXXV PL. XL

0
I
e
7o S

I

et .
wted v/

«
[

fracs el
el
A

3
\

CTENOBOLBINA,

FOR EXPLANATION OF PLATE SEE PAGE 332.







